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Easy to clean Never needs Reduces friction 
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Save Oil and Money with the New 
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a 
PERMANENT ALL-METAL FILTER & “ ial 


deve detergents 
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1, Eliminates Engine Acids 
2. Traps Damaging Moisture 
3. Filters all the Dirt 


Unaffected by 


4, Reduces Friction r 
5. Saves the Detergents 
A 
‘U.S Patent App. <S 
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WHY GIVE YOUR ENGINE HALF-WAY 
PROTECTION? ‘The Mlero Bronze perma ats 
nent all-metal filter with the built-in acid wat 

lier ix the world's Seat flier that i 
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ers 
ccs: 
‘SAVES OIL CHANGES .. . SAVES DETER~ Fits all cars 
Sfour eit ts good for at least 16.000 
Svith's Mtlero Bronse Filter All the 
‘eed buy another replacement pack Used 
‘With madern detergent oils atiero Bronse 7a BRONZE FILTER CORP. (An 
ula end of mic taco Mc” Y.768W. Pla Bd Ls Angus 4 Eat Ge 
costly oll changes. pack replacements and leeds Adireee o > 
engine overhauls! FILTERS THE DIRT BUT 
DOES YOUR PRESENT FILTER PASS THE NOT THE DETERGENTS Eliminates acid 
"aciD” TEST? It you have a Mero Bronze 
Pitter with the Built-in Asia Neutralizer ) wiere arene riter corp. Dut. PES 
Your enuine is getting the fal protection © Wiite w: Pcs Bnd. tas Ansls 6, Cat 
fake yourself the iilers Broan special Please ship the following at once 
E : nd ease ship the following 


CF Conversion unit $6.95 (including alt full-flow models) 


1) Micro Bronze Housing Unit (Needed where car does not 
ow have filter) $8.95 (does not include element) 


Enclosed is $__ _ full price. Factory pays all shipping. 
costs to your door. 
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‘The New Model 670-A The new streamlined model TC-55 


QUICKLY AND EFFICIENTLY TESTS RADIO 
AND TV TUBES INCLUDING: SEVEN PIN 
MINIATURES; EIGHT PIN SUBMINARS, 
‘OCTALS AND LOCTALS; NINE PIN NOVALS 
YOU CANT INSERT A TUBE 
IN THE WRONG SOCKET. 


‘A COMBINATION 
VOLT-OHM MILLIAMMETER™ 


Tt ig impose insert the 
tube inthe wrong socket” when 
Using the new Model 


FREE-POINT” ELEMENT 

SWITCHING. Syste 

‘The Model TC-35 Incorporates @ 
ned element selector 


Built in ISOLATION. TRANS- 
FORMER reduces possibility of 
burning out meter through mis- 


to 
‘lament pin 
‘opplied between that pin and any other pin, or even 


SPECIFICATIONS: 


D.C. VOLTS: 0 to 7.5/15/75/130/730/1,500/7,500 Volts CHECKS FOR SHORTS ANt ALL ELEMENTS, 
IRE. VOLTS: 0 to. 15/30/150/300/1,500/3,000 Volts The Model TC-35 provides a super sensitive method of checkin 
‘OuTPUT VOLTS: 0 40. 15/20/130/300/1,500/3,000. Volts {for shorts ond leakages up to 5 Mepohms betwoon ony ond cll o 


Seton 0 : ‘te 
RR 3/118 Oo. Arewee | SearaSWTEMES ARE MUMMERED tM sTRICT ACCORD- 
CAPACITY: .001 to 1 Mid. 1 10 50 Mid. (Good-Bod scole for R.M.A. SPECIFICATION, 

saos say of silyl earn) 
JACTANCE: 50 to 2,500 Ohms 2.500 Ohms to 2.5 Megohms 


Wsentea i eFhcwes Feeds =a 
Sense ee TT VG earn | Rl ce aio ig Noo «hn ter 
Mn sm nt Ee 
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The New Model 70 UTILITY TESTER 


As an electrical trovbl As an Automotive Tester 
the Model-70: the Model 70 will test: 

{© Both 6 Volt and 12 Volt Storage Bat- 
teries @ Generators @ Storters @ Dis: 
twibuters © Ignition Coils © Regulators 
© Relays @ Circuit Breakers @ Cigarette 
Lighters @ Stop Lights @ Condensers @ 
Directional Signal Systems @ All Lamps 
‘ond Bulbs ® Fuses @ Heating Systems © 
Hors © Also will locate poor grounds, 
breaks in wiring, poor connections, ate. 
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Founded in 1872, Mechanics and Handicraft 
Vol. 167: No. 6 ‘tc. Ch PAT. oF. 


Americas Leading New-ldea Wagazine for 83 Years 
DECEMBER, 1955 


He Built His House of Foam.... 
New “Comet” to Cruise at 500 M.P.H.. 
Science Is Popular in Toyland Now. 
Automatic Drive Runs Old Rockin’ Ch: 
They Hit Em When They Can’t See "Em. 
We'll Soon Ride Jet Flying Boats... 
s a Body for a Gas Turbine. 
Favorite Christmas Window: 
Do-It-Yourself Jewelry Is Booming. 
New TVs Are Bigger, More Powerful 
Power Carts Fire Up Jets... 
Lanky Tanks Avert A-Blast 
He’s Hollywood’s Kindest Kille 


: Chevrolet... 
: Studebaker . 


News 


a7 | Be - 
New i 


Oldsmobile .............. 


Cars 


Gus Plays a Double Role. 150 
One-Evening Workbenches Made from Kits 153 
Boring Bits You Should Know About..... wa 
Extension Reel Puts Light on Job. 
First Aid for Universal Motors. 
Four Gifts You Can Make Quickly. 
How to B a Good Dining Table. 
Caster Scooter for the Toddler. 
Slide Viewer Made from Cans. 
TV Picture Tubes Have Nine Lives. 
A Diabolo Is Fun to Make and F! 
Aerial Tram Gives Kids a Big Lift. 
Is It Noise or Music?.. 
How to Make a Rocket Weather Vane. 
Building a Wobble Sander. 

(More features and departments are listed on page 4) 
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Few investments pay off like-the wise in- 
vestment of free time. Here’s what the 


hm 3 
T™ ‘AD E I N you R hours of self-improvement you spend today 


can mean to you tomorrow... 


FREE HOURS FOR A sesso 
F U LL, R I C H FUTU R E = pear ees to live comfortably and 


— leisure enough to enjoy your family and 
friends, your interests and hobbies. 


AN HOUR A DAY’ PAVES YOUR WAY 

There's a fuller, richer future waiting for you. 
Hurry it up! You can do it by studying with I.C.S. 
in your spare time, at your own pace. No inter- 
ference with work or social life. In one hour after 
supper each night, you can master any one of 
277 LCS. Courses. 


LC.S. METHOD BRINGS QUICK RESULTS 

“I obtained a Civil Service professional rating 
one year short of the time required to complete 
a college engineering course,” reports A. P. A, 
Wyomissing, Penna. Courses are direct, job-re- 
a lated. Bedrock facts and theory plus practical 
application. Complete lesson and answer service. 


3 FREE BOOKS Easy-pay plan, Diploma to graduates. 


(1) Illustrated catalog of opportunities in field that interests you. (2) 36-page guide to advancement, 
“How to Succeed.” (3) Sample lesson (Math) showing 1.C.$. method. Just mark the coupon and mail it today! 


r. National 


For Real Job Security—Get an I. C. 8. Diploma! I. C. S., Scranton 9, Penna, Memby; Nana 


: 
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Build A Master Tool Set 
with Low-Cost PROTO 


Wo. 9937 Combination Box 
and Open End Wrenches 


Now, you can buy the Proto Professional- 
Quality Tools you always wanted, the eco- 
nomical Appa-UNir — as your budget 
permits. Each unit is a set of highly useful 
tools in the handiest tool holder ever designed 
for a workshop. The holders are made of a 
bright red plastic and are custom molded to 
hold each tool snugly. They keep your tools 
where you want them—when you want them 
and they add a sparkle of color that makes 
any workshop a showplace. Start your mas- 
ter PRoro tool set today by getting one or 
more ADDA-UNITS from your PROTO dealer. 
Send 10¢ for 68-page catalog of entire line to 


PLOMB TOOL COMPANY 
Los Angeles 54, Calif. 


257K Santa Fe Av 
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News and Pictures 
Solar Heat Melts Minerals... 
New Solder May Cut Cost of TV Tubes. 


Farmer Strafes Mice from Air. 
n Follows the Leader 
"alkie Carhops Speed Service. 


Geiger Counter Works in Car... 
Largest Building to Top R.R. Station......102 
Kapok Harvesting, Anyone 03 


Navy’s First Midget Submarine. 
Shelter Filter: 
Tiny Things 


Ground Nozzles Douse Fire..... 
Moving Sidewalk Turns Corners... 
Pilot Shifts Weight to Control Copter.. 
Mirror and Lights Guide Pilots. 
Tricks of the Trade in Cars Abr 


Mechanics and Homebuilding 
Drill Accessories You Can Mak 
Vooden Jig Clamps Miter Joint 


Auto Parts Put Spring in Toy Bronco.. 
Iron Strap Makes Bumper Hitch Sol 
6 Uses for Old Keys. 
2 Poor Christmas Trees Make Good One.. 
Homemade Jack Raises Floor... 
Platform Locks Down Garbage Pail. 
Chimney Socket Holds TV M: 
Five Darkroom Tips. 
Clothespin Shoots Arrows into 
Car Wheel Makes Kids’ Race-Car Hu 
Wallpaper Seals Christmas Packages. 
Jar Holds Pencil Shavings 
Jig Carries Wide Board Across Sa 
Two-Slope Catch Is Automatic. 
Departments 


Letters ... 
Craftsmen at Worl 
PSM Late New 
New Ideas from the Inventors. 
I'd Like to See Them Make. 
New Aids to Living.. 
New Tools... 
Hints from the Model Garage. 
New for Your Car. 
Almanac for Motorists. 
New Shop Ideas. 
Do It the Easy W 
Wordless Workshop 
New for the Handy Man. 
Keeping the Home Shipshape.... 


Whiskers on tin-plated steel, enlarged 6 times. Immense yield strength 


of metals in whisker form was discov 


‘ed by Bell scientists. 


The clue of the metal whiskers 


The habit of close observation 
at Bell Laboratories often turns 
“tremendous trifles” into im 
portant scientific progress 
Such a case occurred when un- 
explained short circuits in wave 
filters seemed to be associated 
with a small zinc-plated mount- 
ing bracket 

Close scrutiny disclosed a 
whiskery growth on the 
plating. Similar whiskers of tin 
were found growing on tin- 
plated equipment. Studies 
showed the whiskers to be tiny 
single crystals of metal. 

Suspecting that these un- 
usual crystals might be of 


essentially perfect structure, 
alert Laboratories scientists 
saw an opportunity at last to 
test an important metallurgical 
theory 

The scientists studied the 
whiskers, grew larger ones, and 
showed that the crystals had 
enormously high yield strength 
as predicted by the theory for 
perfect crystals —a strength far 
greater than for the same metal 
in any other known form. This 
clue has opened new frontiers 
in the study of what makes 
metals strong or weak, and has 
excited metallurgists all over 
the world. 


BELL TELEPHONE LABORATORIES \\ 


‘Thus, another new advance 
comes from the Bell Tele- 
phone Laboratories practice of 
scrutinizing everything that 
means better telephone service. 


Through the study of thousands of 3 
cially cultivated whiskers, Bell scientists 
Seek fo. prevent freacherour growths Jn 


y 
j) 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 


IN RETURN 
FOR 
CHARACTER 
A CAREER 


Because the finest single attribute anyone 
can offer is character, this, basically, is what 
IRM asks of its people, whatever their spe- 
ciai aptitudes or abilities. IBM offers them in 
return—not just a job—but a career. 

IBM electronic field technicians, for instance, 
receive more than training and early respon- 
sibility; they have the opportunity to work 
with the world’s largest computer, use all the 
Jatest testing equipment, employ the finest 


engineeri 


The 702 Electronic Data Processing Machine, typical of advances that have made 
work at IBM one of the most provocative experiences in electronics, 


computer testing techniques yet devised, 


Above all, they have the satisfaction of join- 
ing the electronics industry's most advanced 
program, destined for long-range national 
importance. 


You could ask for no finer future. 


Hf you are between 19 and 32 and have at least a 2-year 
technical school background, with emphasis on elece 
tronics, you can do important work on COMPUTER 
INPUT-OUTPUT functions. Write: Nelson O. Heyer, 
Room 3712, IBM, Neighborhood Rd., Kingston, N. Y. 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


590 Madison Avenue, 
New York 22, N.Y. 
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Producer of electronic 
Gata processing machines, 


electric typewriters, and 
electronic time equipment 


This FREE SAMPLE LESSON 


will prove you can become an expert 


BOOKKEEPER... ACCOUNTANT |= 


or C.PA. 


FREE SAMPLE LESSON 


We offer ye 
ple lesson 


Nearly 10% 
of all C.P.A.’s 
in the U.S. have 
been trained by the 
LaSalle Problem 
Method 


If you were an expert accountant right 
‘chances are you would find yourself 

the highest-paid of all professional 

\d_ women. Surveys show that 
ts earn more than those in other 


fields of opportunity 
‘open to Accountancy-trained men and 
women . .. opportunities that are wide 
‘open and highly inviting, offering maxi- 
mum income and job security in 
times or bad. And under LaSalle’s "Prob- 
Jem Method” you can start earning while 
‘till learning—either in spare-time or full 
time employment . business for 
‘yourself with no capital required. 


Profession That Pays”... plus free sample 
lesson. Thecouponatighi will bring both to 
‘you without cost or obligation. LaSalle Ex- 
‘tension, 417 8, Dearborn St., Chicago, I 


THIS SAME LESSON HAS STARTED HUNDREDS 
OF THOUSANDS joword woll-poid accounting 


ing from $4,000 to $10,000 
per year... why not launch such a 
career for yourself? 


Do you doubt that you can? 


‘Then let us send you—without 
cost or obligation—the same Lesson 
Number One with which LaSalle 
has started several hundred th 
‘sand men and women toward successful accounting careers. We want you to 
see for yourself how this remarkable method, originated by LaSalle, makes 
Accountancy simple, interesting, practical, and certain . . . how it leads you 
‘step-by-step to a complete mastery of Accounting—and on up to the coveted 
degree of Certified Public Accountant if you so aspire. 


Tt doesn't matter whether you've bad previous bookkeeping experience, ot 
whether you don't know a debit from a credit. Whether you wish to qualify as an 
expert bookkeeper, advanced accountant, cost accountant, auditor, government 
accountant, income tax specialist, or public accountant ... you'll find in LaSalle’ 
Problem Method the exact plan to prepare you rapidly and inexpensively—in 
‘spare hours at home—without losing a day from your present job. 


So right now, today...if you are an adult, employed, and carnestly ambitious 
for rapid advancement in this highest-paying of all professions...send your 
name and address on the coupon below. We'll send the free sample lesson—plus 
our 48-page book outlining today’s career opportunities and how you can qualify 
for them. A coupon like this has started many thousands toward greater success. 
Tt can do the same for you. Mail it today! 


eet, Chicago 5, 
Problem Method" works.bow T can qualify 
. Send Free ‘Sample Leiwonalwo your Mie 


H City, Zome & State 


1 Present Position = _ 
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AMERICAN MACHINE & TOOL COMPANY 
MODEL CHANGEOVER SALE 


All year a great buy at regular price of $24.95—this 8-inch 

Plana Centric Tilt Arbor s ular bargain 

$16.95 during model change-o' saving 

made possible by our patented c 

facilities, and our distribu 

tures the original Pl 

Drive, Patented P 

Centric Patented Ri 

table surface, Every part in this fine saw is manufactured in our 

‘own factories. All cast iron and steel construction. Crosscuts 

rips, bevels, mitres, dadoes, cuts compound angles. Massive cast 

mitre xauge, Heavy steel base fastens 10 any workb Uses 

any standard 1/4 or 1/3 hp. motor. INCLUDED: 8” Simonds Combinarion Blade FAMOUS AMERICAN 
at no extra charge. (Sells everywhere for $4.50.) We start soon on 1956 models. 

During model changeover you can have this fine 1955 at a saving of $8.00. Send IRONCLAD GUARANTEE 
check, M.O. or sent C.0.D. ' r 


LOOK AT ALL THESE SPECIAL FEATURES 


‘ALL POWER TOOLS SENT EXPRESS COLLECT 


AMERICAN MACHINE & TOOL COMPANY 


ROYERSFORD 18, PA. 


lowe, wreens, eve TRUE—the better you feel 
Grice No equipment nended. Giart ou table of window ledge the hitter you work. And the 
SUCCESSFUL HOME GROWER SHOWS YOU HOW! Complete instruc- roomy ¢ id work- 
tions show you step-by-step how he and his wife started with 
developed & big-profit home-businese”grew 
jon now worth a fortune. Learn how orchids multiply, 
lant may become 
Nobig investment or overhead Takes but few minutes a week 
-profit orders for plants and flowers come | 
from individuals, feriste. hotels, clubs, ete. 
‘Year ‘round gift. Millions sold by Mail-Order. 
‘COMPLETE INSTRUCTIONS AND BLOOMING-SiZE 
‘ORCHID PLANT SENT FOR YOU TO EXAMINE AT | 


lacly buy Anvil 
s, In Anvil’s variety there are 
patterns to suit all tastes, in 
denims, tough twills and law 
d shirt materials. All action clothe: 


vil outfit at your favorite store 
more clothes comfort. 


Write NOW for your FREE FACTS that show 
you he Jn to grow Orchids at home. 
Orchide have rewarded ou how to learn to 


Pepsi focetent {OPICAL FLOWERLAND, Dept. 212 
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We'll train & establish you in 


Your Own Business 


-..even if now employed 


We are enlarging this 25 in spare time and have a profitable, lifetime busi 
of Durnclean dealerships. Many excellent locations are when your present Job endn. A Duraclean i 
StU available in the U.S.A. Canada, and other coun: train and assist you, He'll reveal his succeast 


tries. It you are re this is an op- methods and sales plans. He'll work with you, 
portunity to. inerease your Income ‘and have the 

freedom, financial Independence, and prestige of YOUR 
OWN’ business 


‘These are full time dealerships 


fable ahd altigent, 

Alert dealers can average $5 hourly gross profit on 
service they render plus $3 on EACH Service-man at 
National Price Guide charges, This business is easy 


but you ean start (0 learn quickly established. 


FREE 


Booklet 
tells how! 


You Become an Expert 
in cleaning and protecting Rugs 
and Upholstery 227% 2%" 


‘round service rendered. int 
tt 


Rome, office oF institution 
iethout® remoting \furnishinge 
protects upholstery 

furs)clothing. and. auto 


pet ‘beetles, U. 
Government. iayi 


DURACLEAN cleans by absorption. 
Sliminstes “serubbing ”” soaking 


Sula ole 
Bee Rae ects ices 
fe ares eee 


This modern process 
of "Abers. Pabrie life is increased 

OD puracueanina is done i the home. Customers like this 

wenience'"Papries ‘dry ih ‘= few hours. Ri again 


Stands erect and even. Brilliant colors revive: Purnishings 
ome Cleans fresh and. eolivened 


maker ater 
ie to. both 


Easy to Learn « No Overhead Expense 


Permanent, Growing Market 


Service is render womes,ofices, 
Rotel uieatere. institutions and to tevive 


Repeat and Voluntary Orders 
Semenctvtions wie saw enctemer. 
CLEAN De 


We Help You Grow 


er eae 
He eae aaah at 


FREE Booklet 


Ove first letter ond 


Bulletins. Resale Service. Annual 
ventions. Behind all this Is a 25-year-old 
Heeaquarters interested in YOUR personal 
success. If you want to become the owner 
Ska DURACLEAN Service ‘busines you 

ire now, TODAY, while terr- 


ferme’ ond PROTECTED ‘ter 
tory. 


“OWN a Business Coupon) 


| puRACLEAN CO., 5-180 Duraclean Bide., Deerfield, Iinots. 


sfanston, 
8108 in 1S or 10 here 
(900,000 yen contract Duraclean- 
ing for U. 8: Army In Japan 


l\easer aasesocen coustinta amr aee fae | 
| Sites scene care Soa anos, wate | 
| i 
| same 

Sareea eters 
Cre eae nese | Aaaras | 

$-180 Duractean 

Duraclean Co. ‘tir time | ¢——______su._____| 
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WHAT 
ALL 


AUTO MECHANICS 


WANT TO KNOW 


‘This Big Practical Book gives full Infor- 
mation with Working diagrams covering 


Diese! En, Hydramatic 
Fluid Drives Fuity 
A complete Guide of 1668 paces 
with over “1300. illustrations ‘show 
ni inside views of working parts 
\ instructions for service Jobs 
IT PAYS TO KNOW 
How to Mt plstons—How to locate 
pfneinekmocks, How £0.80 
earings 
ines “ifow torreeondition valves. 
tie valves-How to. adjust 


How toud)usr carburetors and etek 
to rebuild n etteh-“ifow toserrice sutomatle teatamie: 
fone hw ergs beats “Tow 
forndjuat Steen geat—Hho to cobe 
teil dict regeeee— tence 
Kevaikinbatare How ¢p"tote teni- 
loot How to Sune un an’ engine 
‘4 COMPLETE 
fo aeryn 
Huecr shaper rien Ano 
TNC Seupon rane: 
Peatpreeserns orn wy tree, Amdele 
fschanice Golet contain ‘Practien! tnade Trude tntormation tes 
ney Pent lp Wierd oat wire Gee tea Ht be 
dorned. Chk the Rook our want for PUAYS Pee EXAMINATION. 
nt Va veee 
=_MAIL ORDER_= 
AUDEL, Publishers, 49 W. 23 st. "AE 18 
Eee maecceeaeae sen 
eke eee 
g avrowoaie Perso 1664 Pages. $4 
Gi Thucn & TRACTOR GUIDE, 1299 Pages 
Ey bleset Encine MAMUAL 573 P 
B tacniio rs Hanoy RoDK, 1638 aes 
B mevoens eget 
READING, fie 


BLUE Paint Re 
[MATHEMATICS & CALCULATIONS, 700 Pages 


© SHEET METAL PATTERN LAYOUTS, 1109 Ps 
G) SHEET METAL WORKERS HANDY BOOK, 388 
MECHANICAL DRAWING GUIDE, 160 

O MECHANICAL DRAWING & DESIGN, 
C)AIRCRAFT WORKER, 240 Fates 


Pages 


Hit & Power, 272 Pes. 
LECTRICIANS EXAMINATIONS. 250 P 
LECTRIC POWER CALCULATIONS, ‘2B 
JANDY BOOK OF ELECTRICITY, 1 

LECTRIC DICTIONARY. 000 
ECTRIC LIBRARY, 7000 Pages (12 Beok Set) 
NIPFITTERS HANDY BOOK. 730 Pages 
EFRIGERATION & Alt Condtioning 1780 Fj 
LLWRIGHTS & MECHANICS GUIDE, 1200 Pes 
WER PLANT ENGINEERS GUIDE, 1800 Pages 
(GINEERS & FIREMANS EXAMS, 525 Pages 
]MPS, Hygraulles & Alt Compressors, 1658 Pe. 
IPERATING ENGINEERS LIBRARY (3 Books) 
MECHANICAL DICTIONARY, $50 Pages 
GARDENERS & GROWERS GUIDES (1 Book Set) 
CARPENTERS & BUILDERS GUIDES \¢ Book Set) 
BLUMBERS & Steamers Guldes (4 Book et) 


g2aaee 


1G OW BURNER GUIDE, 364 
HOME APPLIANCE SERVI 


GUIDE, 800 Pages 
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“My selling time actually shows me a profit of 


20°'25HOUR 


With Science’s New Midget Miracle, the 
PRESTO Fire Extinguisher 


rie Ie an 
extinguisher resto” (about 

| the ‘size of a flashlight) does job of 
bulky extinguishers that cost 4 tl 
as much, and are § times as heavy, Ki 
seconds, Fits in. palm 


MR, STANLEY 
Is thres fast 

ul. Never 
Sells for 
iy sold! 
It to civil defense worker 
of homes, ears, boats, farms, ot 
stores for resale, Make good income, C. 8, 
Melious made $175 in just first 3 days, C. 
K, $1,000 9 month, Write for FREE 
Sales iit. No obligation 

gee ant regular Presto to use as do 


Wat 
2 MERLITE INDUSTRIES, Dept. 16-C, PrestoDiv., 


THE LAW] 
TeaneD 


Write today for a, PREE copy of illustrated law book, 
TRAINED MAN,” 


MMe Law 


| Convenient monthiy terms. Write for FREE law training book today, 
| Blackstone School of Law, 225 N. Michigan Ave. 
\_ Founded 1090 Dept. 129, Chicago 1, Ill. 


FRENC! PANISH 
GERMAN ALAN 
YLINGUAPHONE .c,scrs 


available for 


10 DAY FREE TRIAL 


ZRY.PONT BUY!, AT, HOME, LISTEN LEARN SPEAK 
Conversational Japanese—your 


“ane. il 


ike recordings, You 


‘used ‘round the world by edu- 
Romerstudy students of all ames. 


10 DAY FREE TRIAL 
Send today for Free booklet that tells about Linguaphone 
how: you" may. obtains COMPLETE ‘Course-unit in the lan= 
unke You choose on 10-day FREE TRIAL 
TINGUAPHONE INSTITUTE, T-147-125 Radio City, WY. 20 7 
TUTDAY Pee TRIAL. Ne cblitatlon 


You Practice 


= SERVICING 


with Kits | Send You 


ot 
her equipment you build 


You Practice 


=~ BROADCASTING 


with Kits | Send You 


7 C 


a License can, 
right future. My 
ourse trains you 

Mail coupo 


| Will Train You at Home in Spare Time 


to be a RADIO-TELEVISION Technician 


TELEVISION 
| Making Jobs, Prosperity 


| 25 million homes have Television 
sets now. Thousands more sold 
every week. Trained men needed 
to make, install, service TV seta. 
‘About 200 television stations on 
the air. Hundreds more being built 
Good. job opportunities here for 
qualified technicians, operators,et. 


N.R.I. Training Leads to 
Good Jobs Like These 


BROADCAST. 
TRAINED  Norcnuitet. 
THESE MEN Powe 
Operator, Power 
n Mentor Record 

faa ng Opera 

Remote Control Operator. SER' 
ING: Homeand Ato Rao Toe 
thon Receiver FM Radon PAS 
tema IN RADIO PLANTS: Dein 
‘abcant, Tecnica, Tester, ere 
leman, Service Manager.” SHTP 
AND HARBOR RADIO: Chit 
‘Operator, Radio-Telephone Opera- 
RADIO: Op- 
Marea Cope 
pater Aiwape 
Rao Operon AVIATION RADIO“ 
Tranter Tenia, Rese 

Teeiien, Aiprt 


iradvating. Have my 
‘nine on Main Street 
Joe Travers, Asbury Park, 
New Jeney. 

“1 didn't know thing 
Operntr, Tle 
vision Teehni- 

Remote 


5 Mail Today Tested Way tBetlerPay 


Americas Fast Growing Industry 
Offers You Good Pay, Success 
aa SS ent cE 


ity is the PERFECT COM. 
necurity, advancement. When times 

a se rood, 
4 ets PROMOTED. When jobs are searce, the trained. 
1. sam, rains tan enjoys GREATER SECURITY. NR inning ean 
SEES Be Sere you and rour family more of the beter 
mee SC hing of ie’ buperthan ve with oe 3.9 

‘40th Yeor broadcasting stations and more than 116 M 
(Ow Som Your soc n ua, and Televon ia moving abead fast 


Start t Soon to Make $10, $15 a Week Extra Fixing Sets 
Bran caters reenter! 
{rom the lemons stare sending You special booiets the sa eu rl, 
icover aad rc robles, hep ou ae toney fg el 
sets pare ie whe raining. Many rake $10, 1b ek extra sway. 


Mail Coupon — Find Out What Rati Television Ofer You 


‘Act pow to gt more ofthe god things of ie end seta! lea to prove 
Nig? home ining practical. chrouh, Sty ‘tage took How to bg 
2 Succens in Radi Tran shows what my dates ae ding and 
a oes tant farts abut Your epportunitie in Radix 

“Take NRI training for as itl as 


hore 


AVAILABLE 
to all qualified 


Many graduates make more than 
oat of my training in two weeks, 
upon now to:J. E. SMITH, President, 
B, National Radio ‘Institute, 
gton 9, D.C. 


Mail me Sample Lemon aod Gta Bonk, FREE 
(So sles wil eal. Please write planty.) 


Name, 


Adres. 


: VETS. 


Zone. 
ores in dove 
Sancho 


December 1955 [I 


Have Fun } 
and Gain 
Popularity! 


you can own and play 
a famous make Italian 


ACCORDION 


Buy Direct—Save 50% 


mer No Risk Plan... 
REE TRIAL 


5 DAYS F 


popul ‘day you start playing your 
seco: id i€ costs 80 little to own and 
pls ous No Risk Pi 
ay simp 
accordion you ym dozens of smart new models. 
nd well send it to you on FIVE DAYS FREE TRIAL. We 
tre dieece factory importers and  distribucors--.and because 
‘Que huge volume and great buying advantages, actual 
SAVE YOU Up TO "sox AND MORE OFF REGULAR 
PRICES, You may have long terms with « low down pay. 
ment. Trade-i pred. Complete Home Study 


Included FREE with every instrument. Lifetime guarantee! 
Low Down Payment—Easy Terms 
rect with an accordion 

egulatly £0 

jons ia the 


oncere akoee err aca 
Riise rtie foo Sia Soares 
end ofa ore I 


instrument... plus lowest wholesale prices . .. ALL FREE. 

No obligation. Write today. 

‘ACCORDION MANUFACTURERS AND WHOLESALERS OUTLET 
DEPT. P-125,2003 W. CHICAGO AVE., CHICAGO 22, ILL. 


ond 
et, Dept P-125,2003 W. Chicoge Ave, 

Chicago 22, 

Please rsh Color Catalog of new 

{on Accordions ond low wholesale prices 

Nome 

Addre 
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|  eathhet 
a BROADCAST BAND 
Ly OURSELE] 


RECEIVER KIT 


Have you ever experienced the 
thrill of building your own radio? 
Invest a few of your dollar 

few houts of your time, and build 
a ruly worthwhile broadcast band 
Teceiver, Transformer operation 
‘dliminates potential shock hazard 
characteristic of "econom; 
DCsets. Operatesas radio, phono, 
amplifier, or tuner. Fine tone 
‘quality, excellent sensitivity. Sim- 
plified Construction Manual 
Outlines basic theory of radio 
Principles. Actually a radio course 
in itself, Price includes tubes— 
speaker—chassis, etc, Every part 
you need! Order your Heathkit 
Radio Kic today. 


moveL an2 
(Less 

$1750 csiinen 

SHPO. WT. 10185. 


OTHER “BUILD IT YouRSELEY Weathhcts 


(and over 50 others) 
WRITE FOR 
FREE CATALOG 


HEATH COMPANY 


A Subsidiary © 


BENTON HARBOR 16, MICH. 


“WE'RE LOOKING FOR PEOPLE 
WHO LIKE TO DRAW"... says 
Norman Rockwell, one of America’s 
12 Most Famous Artists. If you like 
to draw, you may have talent to be- 
come # successful artist, spare or full 
time. Pind out for sure with our selens- 
tifle, &-page Free Art Talent Test. 
‘Thousands paid $1 to take it. 
Get it FREE. No obligation. 
Senil your name, address, age 
to: Famous Artists Schools, 
Dept. 11 


‘Westport, Conn, 


Me 
qe 


—because you lack a 
HIGH SCHOOL DIPLOMA 


* You can qualify for an American School 

Diploma in spare time at home! If you have 

left school, write or mail coupon for FREE. 

booklet that tells how. No obligation of any 
in 


AMERICAN SCHOOL, Dept. 
Drexel at 58th, Chicago 37, 


Please send FREE High School booklet. 


Want better pay, 
steady work and 
a way to make 
extra money? 


Learn at Home wits. to Fix 
Electrical Appliances 


To build a better future, get into a field where pair jobs. If you want better pay learn this good 
th mportant work and the security trade. No need to give up your present job. 
that comes from knowing a good trade. Servicing You can train at home in your spare time for 
clectrical appliances offers that OPPORTUNITY. only $2.50 down and $5.00 a month, A small price 
ry wired home has an average of 8 electrical to pay for increased earnings, a more secure 
ppliances, Up to 10 million new appliances are future. Paste coupon below on a 2c postal or mail 

‘and owners pay well to keep in envelope for free book and sample lesson, Ad- 
them in repair. That’s making a fast-growing need dress National Radio Institute, Dept. BN5, Wash- 
for trained men. ington 9, D.C. 


Start Soon to Earn $3, $4, $5, an 2c TO MAL THIS =| 
Hour Extra in Your Spare Time , COUPON MAY START | Jim 
Start soon to fix electric toasters, clock YOU TO SUCCESS 4 


vacuum cleaners and other appliances for LESSON AND BOOK 


bors and friends. Work in your basement, garage 
or spare room, Pick up $3 to $5 an Hour extra 
that way. It’s easy to increase your earning 
power—to pay for this training many times over 
with your spare time earnings. 


Learn and Earn with Multi-Use 


Tester Built with Parts We Send 
‘This course includes the parts to build a portable, 
sturdy Appliance Tester that helps you locate 
electrical defects quickly and easily. You use 
it to learn and do actual electrical appliance re- 


sold every ye 


NATIONAL RADIO INSTITUTE 
Dept. BNS, Wor D. ¢. 
Pete send me Ble 


i 


‘Training lesson and book free. 


Name...sss seoneenisayenvenedhiies 


t---- 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN FRANKLIN 
(A Rosicrucian) 


Wity was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, ‘The Rosicrucians (NOT a religious or- 
ganization) first came to America in 1694. 
Today, headquarcers of the THs BOOK 
osicrucians send over seven "ER Bey 
million pieces of mail an- 5 
nually to all parts of the [ig 
world. Write for YOUR 
FREE COPY of “The Mas- 
tery of Life’—TODAY. No 
obligation, No salesmen, A 
non-profit organization, Ad- 
dress: Scribe P.S.B. 


Te ROSICRUCIANS 


SAN JOSE * (AMORC) + CALIFORNIA 
eae ene THIS COUPON— 


Scribe 
Sie ROSICRUCIANS (AMORC) 

San Jose, California 

Please send me the free book, The Mastery of Life, 
which explains how I may learn to use my faculties 
and powers of mind. 


Name 


Sarees S| 


Me 


City. 
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HEARING BAD? 


apices: 
eho 
oe head 


noises, 
tarrh of the head, for 
thousands "of "people 
(many past 70) who 
have used our simple 
Elmo Palliative Home 
‘Treatment in the past 
16 years. This may be 
the answer to. your 
prayer. NOTHING TO WEAR. Here are 
SOME of the symptoms that may likely 
be causing your catarrhal deafness and 
head noises: Head feels stopped up 
from ‘mucus, Dropping of mucus in 
throat. Hawiing and spitting. Mucus 
in nose or throat every day. Hearing 
worse with a cold. "Hear — but don't 
Understand words. Hear better on clear 
days. Worse on rainy days, Head noises 
like crickets, bells, whistles, clicking, 
escaping steam or ‘many other sounds, 
If your condition is caused by catarrh 
of the head, you, too, may likely enjoy 
such wonderful ‘relief “as many” others 
have reported. WRITE TODAY FOR 
PROOF AND 30 DAY TRIAL OFFER. 
‘THE ELMO COMPANY 


DEPT. 6PS9 DAVENPORT, IOWA 


60 POWER TELESCOPE $3.98 
) 


331 CHURCH ST. 
HARTFORD 1, CONN. 


CRITERION CO. 
DEPT. PSB31 


ENGINEERING Pogueane 


27 MONTHS 
Bic Demand 
For GRADUATES 
AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 


ICAL ond ELECTRONIC ENGINEERING (Inc. Radio ond TV) 
ENGINEERING DEGREES. 


fod tune 


Tnividualized "ineturtion 


a dpeneeeing, preparatory, cours 
ies and_2i foreign ‘countrien Emer Dece 
‘Send’ “coupon "fer" free catalog 


‘joe aot 
ion Bixell ‘now. 


DIANA TECHNICAL COLLEGE 


6125 E. Washington Boulevard, Fort Wayne 2, Indiona 


Please sand me tree information on B. S. Engineering 
in 27 months os checked, 


Ci Aeronautical C) Chemical C) Civit 
D Electrical [) Mechonica! [Electronics 


Nome. 


| Addeeee... 


INVENTORS 


‘TLeanea Bowie protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


52-M DISTRICT NATIONAL BUILDING 


WASHINGTON 5, D. C. 
pecemser 1955 15 


0 much radiation that the small extra amount 
from the destroyed power reactor would 
hardly be noticeable. 


That $1,300 Helicopter 
Where can I get that $1,300 helicopter 
pictured in your September issue [p. 169]? 
P.R. Granam, Mt. Clare, W. Va. 


It's an experimental model designed in 
= Italy and not yet—unfortunately, to judge 
from the many inquiries we received—in pro- 
duction. 


Nothing’s Safe in A-War 
T'm one of the “45,000 people living with- 6 Volts From 12? 


in five miles” of the atomic power plant Glen Connor's extra battery for operating a 
they're building for New York City [Aug volt radio on a 12-volt car system [PSM, 
p. 82], so I was interested in your remarks Qc, p. 193) is expensive and unnecessary, 
about its safety. You said it can't blow up. 4 direct hookup to three of the six battery 
But suppose somebody blows it up? Mightn't Cals works fine in my. cars 
an enemy bombing attack shower the land- J. C. Gnapy, Kenly, N.C. 
scape with murderously hot water, uranium, pets aia 
thorium and who-knows-what? I use a 6-volt radio on my volt car 
Stoxey Enskex, Peekskill, N.Y. system by putting a 10-ohm, 50-watt re- 
sistor in series with it. 
Rowenr D. Bunk, Dayton 


Old-fashioned high-explosive bombs aren't 
likely to cause much harm, since the furnace 
building is reasonably bombproof. If an A- You can get 6 volts from a volt car 
or H-bomb hit, the bomb itself would spew battery without spending a cent. Drill a hole 


Leo Kerber, Shakopee, Minn. “Awhile 
d for one of these scholarships. 
hink my sketch could win, but 
it did! I've learned a lot from the art 
B\ course—and have already sold quite a 
bit of my work.’ 


ORAW IMEI « = 


TRY FOR A FREE 2-YEAR > 
ART SCHOLARSHIP WORTH $335°° 
Prize: Two years of free training for career in 


advertising art or illustrating—plus a series of 
art textbooks and a professional drawing outfit! 
Scholarship is offered by a famoushomestudy art 
school—world’s largest. Many of its graduates RAW THIS 
are earning real money, today, in the art field. 
You're trained by professional artists. You get pencil only. All dravings must be 


phan i bbeghone i received by Jan. 31, 1996, None returned. Winner 
individual coaching. guidance: Mall your draw: = Soases Ay ssoccsnijc Owe stndcats wot olgibios 


ing today! 
a ee eh ast = — — — 
ART INSTRUCTION, INC. J jione. AGE 
STUDIO 12145 —500 S. 4th Street ‘Addcon. Oy. 
Minneapolis 15, Minnesota 
Please enter my attached drawing in cena Cet mate. 
your January contest. — Phone 
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INW EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,’’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS s COPYRIGHTS a) PATENTS 
142-M VICTOR BUILDING, WASHINGTON 1, D. 
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LET CAR EXPERTS 


cue YOURE NDS 
uo 


p QUICKLY-- 
EASILY--RIGHT! 


Covers 737 Models 
1940 they 1935} 


All These Makes 


/ ook FREE 7 boys 
so ween ante 
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in the middle strap and insert a self-tapping 
screw. I did this to get juice for a 6-volt fan 
and it works fine. 

J. Fosren Battey, Baltimore 


Several readers have suggested these two 
methods. Some overlook the fact that the 
two-way radio specified in the article, having 
@ transmitter, takes far more current than 
the ordinary car radio. 

Most of today's 12-volt batteries have in- 
ternal straps, which cannot be tapped. Where 
tapping off 6 volts is feasible, it may serve 
for such light accessories as fans. But accord- 
ing to Chrysler engineers, experiments show 
that drawing any considerable current from 
half the cells creates an unbalanced condition 
that can be very harmful to the battery. 

A voltage-dropping resistor is a current 
waster, dissipating energy as heat. In re- 
ducing 12 volts to 6, half the current used 
is thrown away. This may be unimportant in 
running a fan, but serious with heavy equip- 
ment. A resistor also introduces poor voltage 
regulation, which is especially detrimental in 
@ transmitting rig. 


To Honk or Not to... 

1 agree with Mr. Winstead in your Oc- 
tober letters column: Horn blowing startles 
many a pedestrian into doing the wrong 
thing. A sudden blast may easily confuse 
him into jumping out of the path of one car 
into the path of another. 

Hors frighten animals into doing the 
same thing. Yet if a cow (cattle have the 
right of way the same as trains) happens 


to be in your way, you can blow your bat- 
tery down and it won't do any good if she 
takes a notion not to move. 

Axice Goovenow, Eloise, Mich. 


I'm for keeping horns. 

A pedestrian once walked into the side of 
my car while reading a paper held in front 
of his face. Fortunately, he was not injured. 
I should have touched the horn button but 


OPPORTUNITY 
FIELDS! 


PREPARE ioeladigerrelcnat la tebed ed tr EQUIPPED SCHOOL OF 
with @ Ine future" job. Whether 17 ITS KIND IN THE U.S. 


train the Coyne a better 


alfa ure in ELECTRICITY EVISION- é 1 
fokis thot sifor @ world 6¢ epaertenles. _ Mail Coupon for 
Big FREE Book! 


WE TRAIN YOU IN CHICAGO 


- - og Vou 
Tor RIG FREE BOUK. 


START NOW—PAY LATER 


FOR 
VETERANS 


1. W. COOKE, President . FOUNDED 1298 
ELECTRicAL scHoot 


| APPROVED 
| 
\ 


| ASREIRS scsvvenn esvcivensdnlestatvarvete 
A TECHNICAL TRADE INSTITUTE NOT FOR PROFIT H 
‘S00 s. PAULINA STREET. CM res7aK H 
ELECTRICITY & RADIO % TELEVISION % REFRIGERATION ELECTRONICS | CITY STATE 
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never dreamed he would continue right 
across the highway from the sidewalk with- 
out looking. 

W. B. Spears, Ecorse, Mich. 


Cars Give Him a Headache 

Seat belts and dashboard padding are fine 
things, but I wish the Detroit wizards would 
turn their genius to a more homely kind of 
safety and protect my old skull from those 
mole tunnels they laughingly call doors. I 
long ago gave up wearing a hat in the car, 
since it got knocked into the gutter every 


time I climbed in. But I may go back to 
wearing one again—a miner's safety helmet. 
Dick O'Hara, Des Moines 


Car Trunks Have Drains, But . . . 


Most cars already have the trunk drainage 
vents that Donald Lovelady asked for in 


'd Like to See Them Make” [Aug., p. 113]. 
There is a rubber plug that pulls out so you 
can wash and drain the trunk, 

Cex. T. A. Coox, Ft. Ord, Calif. 


Those little holes in the spare-tire pit 
make a trunk-cleaning job possible but not 
easy. You have to remove the tire, remove 
the plugs, and then swish furiously to get 
the water into the pit. 


Where Does Space Begin? 
At 200 to 300 miles above the earth, you 
our projected artificial satellite will travel 

“in the vacuumlike region of true 
[Sept., p. 130]. Just what is “true space’ 
how far from earth does it begi 
K. H. Howanp, Cambridge, Mas 


“Space-equivalent” conditions, says Dr. H. 
Strugold, USAF space-medicine expert, are 
encountered with respect to lack of oxygen 
, of body fluid at 65,000 
feet; heavy cosmic radiation at 120,000 feet; 
ultraviolet solar radiation at 135,000 feet, 
appearance of black sky at 400,000 fee 
tes at 500,000 feet, or about 95 miles, 
nay be considered just about the top 
of this “stairway to spa 


New greaseless way to keep your hair neat all day 


New VITALIS” Hair Tonic with V- 1. 
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Prevents dry, unruly 
“musk-0x hair” 


New Vitalis keeps hait 
place and prevents dry- 
ness with V-7, the grease~ 
less grooming discovery. 

You never have an over- 
slick, plastered-down 
look. Try it. You'll like it. 


¥) 


Vitalis Wi 


“or |i 


rine Proouet 


How to CRACK the education barrier 


Is there an “education barrier” between you and promotion? 
Are young college graduates being brought in to fill positions 
above you 


You can break down that barrier . . . gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect. You can match yourself against the smartest of 
the college boys and come out a WINNER. Here’s how! 


AN HOUR A DAY THE I.C.S. WAY! 


If you can spare an hour a day, if can understand simple language 
you have the determination tomake and illustrated training, manuals, 
good, if you're willing to invest you need have no doubts, The I.C.S, 
pennies now for dollars later on— _hour-a-day plan is SUCCESS-PROVED. 
then I.C.S. can help you. You can You learn while you earn —any- 
he a man or woman, yor old, where, any time, 

skilled or unskilled. 'So long as you 


Just pick the subject you want! 
Only 1.C.5, offers you such a wide range of Free catalog plus free books! 


abe che rom. Drath Ease ee eet nS 
oldest, largest home-study school. It is also i yea Vw’ How Ls Prvsigase ie pages of binant 

(ore homeatudy acon 1 i ao | A ese Naa 
the best’ Rowe "We business and: tadeatry. free sample lesson in basic mathematics. 


For Real Job Security—Get an I. C. S. Diploma! _ I. C. S., Seranton 9, Penna. Member, National 


BOX 62314M, SCRANTON 9, PENNA. 
itl ato elton. sed me WOW te SUCCEL" an then eset el EFORE wich | 
AVIATION HL, STRUCTURAL 
pwns tocngwine k. ENGINEERING 
D Airrtt& tage chante” Cnt tog 


MECHANICAL 


iis 


Textil Dering 
‘Towing 
‘egineeing MISCELLANEOUS. 
{D hem (a0 Techrcizn ea Dest Tolmahing c Gomes eters 


+4 


Of 
{O Meassine ustrating 

{0 Shaw Card and Sian atring 
1 Sketching and Painting 


AUTOMOTIVE 1 General Chest RADION TELEVISION ( Marin Egnerine 
1 Auto ody Rebuilding Aatorl Gas ros & a Becton a 
5 Alte Bee Feciat 

ne Op 


ity. Zone State. orhng Hours AM. to PM 
‘Canadian residents send coupon to International Correspondence Schoos, Canadian Lid, 
Gceupation Montreal, Canada... Special tution rates to members of the U.S. Armed Forces 
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Inventors 


Take these necessary preliminary steps 
promptly to protect your invention by apply- 
ing for a United States patent— 


Sketch and describe your inven- 
tion, Sign, date and have this 
disclosure witnessed by two 
people who understand your in- 
vention. Have us make a preli- 
minary search among U. S. pat- 
ents already granted for similar 
types of invention. We then re- 
port to you on the probable pat- 
entability of your invention and 
recommend your further course 
of action. 

7 


Write for our instructive booklet, “Patent 
Protection for Inventors” and our convenient 
“Evidence of Invention” disclosure form. No 
obligation. 


105 POWER 
SUPER TELESCOPE 


CRITERION CO. 331 CHURCH ST., HARTFORD 1, CONN. 
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INVENTORS 


PROTECT YOUR INVENTION BY cA 
U.S. PATENT. FOR 


ATENTS 


C.A.SNOWE CO. 


REGISTERED PATENT ATTORNEYS 


PATENT. sik ORMATION 
Book 
InvENTOR's" "RECORD 


GUSTAVE MILLER 


aa /ARNER BUILDING 
WASHINGTON 4, Occ. 


INVENTORS 


Whether an invention is patentable can be substantial 
Wasa 


REGISTERED PATENT 
‘ATTORNEY 


us RAY DEPT. 1090-1047 


PATENT LAWYER 


N: RANDOLPH 


Registered Patent Attorney 


205 Columbian Building 


INVENTORS: 


= 
= 
: 
I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 
. 

. 

. 

: 

a 

: 


gation on your part. 


PATRICK D. BEAVERS 
Registered Patent Attorney 


# -GOVT. HUNTER 
“Join Forestry, Wildlife Services! 


-with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


Aveve: What will mailing the coupon bi 
f find out about one of f 


9 work thet pays well 
t promising futures 
wn business almost 


jel 
i, you'll get some GOOD NEWS expecially 
welcomed by men anxious to corn REAL MONEY in this 
thrilling field. For you'll see that NOW you can get I 
kind of practical, leboratory-type trai 
for making real pr 

THOUT LEAVING HOME, 


Chicago Training 
ining that inclu 
1d from train= 


the knowledge and exps 

vacuum uae =, ing thousands of students first hor 

Vourmeree "And to top it ll, yi om 
id exclusive he 


yoed vo UM. (00 oert . 5 i ple instructors, modern 
‘equipment. detailst 


MILITARY SERVICE! 


FR B “prove very” helpful. 
5 il coupon today. 


TELEVISION 

vg TRAINING 

ayy cannes DeVRY TECHNICAL INSTITUTE (MEMBER OF NATIONAL 
a) : 4141 BELMONT AVE, CHICAGO 41, 141, HOME STUDY COUNCIL | 
intl I would like your Opportunity News Bulletin showing “89 Ways to. [ 


D:VRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLING 


FORMERLY 
DiFOREST'S TRAINING 
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i STORM 
4a WINDOW 


protects your family 
... all winter... 


No Nails * No Hooks 

No Tools * No Screws 

10.8 Sq. ft. Window 
only 4917/2! 


JUST PRESS ON— 
that’s all! 


Now... Storm Windows need not cost up to $14.00. A 
world "famous. Industrial "firm developed. this light weizht 
i roduct that seals out wintry blasts for as low as | 


a window! fmacine-for pennies you "can 
ANY" room in your home!” This. storm, win 
ie as transparent 4 can't peel, chip. shatter 
or rattle! Weighs. Tess than 1/10" of the fighiest las wit 
lowe developedyet it has the. tensile strength of over 
ie inch!" Crystaccear, yet exible 
nfected "by. snow. sleet, rain or  dampnese 
100% waterproof. Won't “crack at 

‘demees BELOW “FREI 

find’ reuse ‘YEAR AF 
for’ winter” comfort. and protection 


INSTALL IN 5 MINUTES 


No. nails, hooks, screws or tools 
Just cut to ft window (any. shape) 
in press on special Adheso Border 
a's all! No hard work, no, broke 

Simple! Easy—a child ca 
Cleans easily» with -dany 
too! At winter's” end, fold 
away’ like cloth for next year. 


Over 2,000,000 Sold 


home owners, hospitals, churches use 
‘over 2,000,000 sold last year! A 
108 sq. feet, enough for 10 


true. product 
36" x 402" TRANS-KLEER 
Windows of 10,8 sa. feet—complete with Adheso Border is 


$4.05, just 4934c a window! 10 glass windows would cost $79 
to $160—you sav rite stim on purchase and_on fuel sav 
Ings! Play. saie—order NOW on trial. The factory can pro- 


duce only’ so much-ono more. Act fast, mail coupon now. En 
jov new comfort. feel the difference—even test with. ther 
mometer, ‘Then, if not convinced, your $4.95 comes back! 
Only: 2,500,000 can be made this year is 

up!” Avoid disappointment! | RUSH 


THORESEN’S, Dept. 7-N-47 


352 Fourth Avenue, New York 10, N. Y. 


ENEEK AMOUNT DESIRED 
1 SIT, (108 of) for 1 windows 
2 RES (210 a, ft for 20" windows 8.95, 
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Tike 


| 


pens M5 SESE, TEACHER. 


Sthauatiy a "pmice! 
‘32 YEARS AT THIS ADDRESS. 


Spatial Discount ‘ssi 


PARTIALLY USED TIRES—AND OTHERS 


DEDUCT 


$1.00 from every Ps 
Bees nat include W: 


"Poet oe Show ites 


ewow Times &: 


STANDARD a N. Broad St., Philadelphia ry Pa, 


Part timemeven fom home. Export 

fd travel aren opportunies te, 

fr en and women. Big prot lak 

Wie bagetin import nape ree 
Feiner Co, Dept 

717 Westwout, Low Anycele24, Calif 


SAVE 50% & MORE! 
GENUINE 
DIAMONDS 

: 


strodard and Fonded to this eect F ia 
Peeve served ever 1,000, 


“uo RADIO-TELEVISION 


ELECTRONICS by 
Shop-Method Home Training 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 
‘There is a place for you in the great Radio-Television 
Electronics industry when you are trained as National 
Schools will train you at home! 
‘Trained technicians are in growing demand at good pay 
~in manufacturing, broadcasting, television, communica- 


tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 
Many National students pay for all or part of their traine 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele~ 
appliances, ete. 


Superheterodyne Receiver 


LEARN BY DOING 
Youreceiveand keep all the 
FREE! RaDIO-TV BOOK —- modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 
jecelver Send today for valuable, professional qual- 
ity Multitester, No extra 

charges. 


Signo! Generar Audio Oxcillator 


National Schools Training is All-Embracing Se petentig) end en actual 
National Schools prepares you for your choice of many lamer 

Job opportunities. ‘Thousands of home, portable, and auto 

radios are being sold daily—more than ever beforé. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 


coupon now—we'll 
‘onswer by return 


APPROVED FOR 


‘qualifies you in all fields. Read this partial ist of opportu VETERANS 
for trained technicians: ia AND 
Aesiness of Your Own » Broedcen NON-VETERANS 


ting 
Radio Monufecturing, Salas, Service « Telecasting Check 


Theatre Sound Systems, Police Redio 
‘And scores of other good jabs in mony reloted fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
‘mail in envelope or paste an postal card) 


TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RC-125 


‘You get » complete 40005.Figuerea Street 4, 323 Wast Polk Street 
Gatien of up-to-the Los Angeles 37, Calif. Chicoge 7, Ml. 
minute lessons co ‘Send rex Radio-TV Electronics book and rex sample 
ering all phases of re- 


pairing, servicing and 
construction. The same 
lesson texts tised by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


| 
I 
| 
lessons No obligation, Ho salestnan wil cas H 
| 
| 
| 
| 


nae 


| 
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| 
| 
| 
| 
| 
| 
| 
| 


$ucce$$ $ToRY... 
MAN AND WIFE TEAM 


MAKE *10,000 A YEAR! 


FROM A SPARE-TIME STARE 


READ wit 
thers say aboot 
FLOK-KRAFT 


Wis ery enthae, 
tnt aout 


pleused with your 
course and 


eae aee we FURNISH EVERYTHING YOU WEED To START 


1 ant to take» 
‘moment thankyou 
Tor the angers 
Aven Several obs 
ind catome's we 
wala 
‘Many thks fo 
eased ith 8 
in mich Flak krat 
Italia. Mave 
trders on hand and 
tape more 
aceved your 
atl delighted 
SEND NO MONEY! 
JUST YOUR 
NAME AND 
j ADDRESS hee 
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more jobs 
than graduates 


mand for our engineering grad 
Bates ehcteds euppiye Bectioe pia 


Starts quaitériy. approved for veterans, 
Bach. Sc. degree in 27 months 
Bachelor of Sclenee In. Mechanical, Civil, Electrical, Chemical 
lectrentcs),” Administrative Engl: 

so 38-wee 
iccnmteal 


fsonalised instruction. For earnest, mature 
oe fime and budget require accelerated courses. and 


Write Jean McCarthy. Dizector of Admissions, [or 
Gaiaiog View Book aid “Your Career in Bngtheer= 


a. TRI-STATE COLLEGE 


5125 College Avenue Angola, Indiana 


mc mon act, $8.95 


An ENDLESS 
Source of Income? 
A Baby Shoe Metallizing Busi 
of Your Own Offers UNLIMITED 
Possibilities for Full or Part Time Earnings. 


ties were born in the ied States 
th 


+ HOLLYWOOD BRONZE SUPPLY 
B Dept. B15 - 1624 East + Los Angeles 33, California 


VETERANS--NON-VETERANS 


_ NOW FORA 


OP-PAY JOB IN 
TELEVISION 


No Experience Needed—I train you AT HOME jin your SPARE TIME’ 


NOW — while the Television-Radio-Electronies industry is springing up to meet the heavy demond for these products 
expanding of the fastest rate in history — is the time for 


you to prepare for a top-pay lifetime job ... or your own Trained men ore needed urgently. The head of CBS-Colum- 


ia product service department estimates that the industry 
will need 200,000 service men by 1959, The best jobs will 


profitable business. 


New TV stations are going up constantly ... soles of TY 
sets are breaking all post records . . . new products are 900 the men who ore ready for them. Right now i the time 
being announced almost every day... new plants are for you to prepore yourself. Delay can be costly. 


LEARN BY DOING 


janamitter, Public Address System, AC-DC 
wer supply. Everything supplied, including oll tubes, 


STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN 
My training covers all the latest developments in the fast-growing Television- Almost from the very stort of your course you 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — pei rapeiding sot for set ond ciel 
‘TRANSISTORS — PRINTED CIRCUITS, etc Seiad ime naar 


CHOOSE FROM THREE COMPLETE COURSES 

covering 

1, Rodio, FM ond T 

2. FMATV Technicion Course — previous training or experience in radio required. 

3. TV Cameraman ond Studio Technician Co 
with Radio or TV training or experience. 
Alter you finish ye 

EXTRA TRAINING — ing in Course 1 oF 2 you con have two 

IN NLY.C. AT NO weeks, 50 hours, of intensive Lob werk 

EXTRA COST! on modern slectronic equipment ot ovr 

onediate resident school, Pierce Schoo! 

of Rodio & Television, THIS EXTRA TRAINING IS YOURS AT NO 

EXTRA COST WHATSOEVER! 


FCC COACHING COURSE 


Important for BETTER-PAY JOBS requiring FCC License! 
You get this training AT NO EXTRA COST! Top TV jobs 
go to FCC-licensed technicians. 


Radio Trlevirion Py caining PPssociation 
‘9th STREET Lv. 
sisaSbd oy te suse us new vache anpiseed te Weeno wala 
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vision: Technician Course — no previous experience needed. 


—odvonced training for men 


MAIL THIS COUPON TODA 


DIESEL 


MECHANICS IN DEMAND 


Learn to earn big pay in DIESEL in our 
large, modern equipped Chicago school 
and shop. No previous experience or 
training necessary. We help you find liv- 
ing quarters and part time job while in 


the supervision 
of experienced, expert technicians. 
APPROVED FOR CIVILIANS [1] OR GI's [) 
—CHOOSE YOUR TRADE— 
CHECK HERE 
DIESEL MECHANICS 
() AUTO MECHANICS 
BODY & FENDER 
GAS-ARC WELDING 
REFRIGERATION 
AIR CONDITIONING 
MACHINIST TRADE 
ADVANCED MACHINIST 
(includes tool & die) 32/2 
PIANO TUNING & REPAIR 36 


e 
CHOOSE YOUR ENGINEERING COURSE 


red 40 prepare men for super= 
with 'aPhien schoo! edvea- 
‘wil be accept 


o bieset 4 Avtomorive 


Co Rumeloenation’ & Ait COND, 
ENGINEERING 


2 yeors 
18 months 


e 
FREE EMPLOYMENT HELP 


Start your career with Greer by checking your Interest 
vend ‘mail coupon for complste tajormation at 


Age 


2ONE__STATE. 


GIANT BALLOONS 49c 


VOLUME SALES CO. 


WAR ASSETS DIV, 


m= Tan SKINS, make up FURS 


i Pt oe age 
suc pos itiome re; Mount Birds, A ni 
Nees a 
ovat a ‘i FREE BOOK 


Sting 


Only to vis) TAMBLYN SCHOOL « of (PENMANSHIP 


State, rm 


300K 


econ EXCHANGE 
% Dept. 19120, Pleosont Hill, Ohio 


Established 1902—Over 50,000 Graduates 
53 years of contingous trade 4 
{o"guide your train 


GREER irainnc 


Box L, 2238 S. 
Chicago 16, 
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Nagging Backache 
Sleepless Nights 


Nagging backache, headache, or muscular aches and pains 
may come on with over-exertion, emotional upsets or day to 
day stress and strain. And folks who eat and drink un- 
wisely sometimes suffer mild bladder irritation. « 
that restless, uncomfortable feeling. 

Tf you are miserable and worn out because of these dis- 
comforts, Doan’s Pills often help by their pain relieving 
Setion, by their soothing effect to ease bladder iritation, 

nd by their mild diuretic action throush the kidneys — 
‘ting to inereae te :Dut of the 15 miles of kidney tubes, 

‘So if nagging he makes you feel dragaed-out, 

aiscrable, with restless, sleepless nights, don 


Ey ‘Dece's Plus crece'the sanne biepy settee malo 
ave enjoyed for over 60 years. Get Doan’s Pills today! 


"prepared by instructors of RCA 
stitutes in cooperation with tec 
cians, engineers, and training speci 
ists of RCA. Clearly written 

to understand . .. the same high cal 
ber instruction ‘as. given in resident 
classrooms of RCA INSTITUTES. 


vies—~atarts you from the 
Ground up to. solid working know!- 
edge of electronics. Without any 
previous experience, you get a thor- 
ough training in radio theory and 
ing techniques for AM, FM, 
home and car radios . . . plus an 
introduction to the fundamental 
theory and practices of television. 


Suprepares you to advance from 
radio into the expanding field of tele- 
vision servicing as_a well-trained 
service technician. If you have com- 

leted Course I or are now working 
i the field of radio or TV, Course I 
will show you the many special tech- 
niques of trouble-shooting, aligning 
checking, and repairing modern 
and white TV sets. 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
7 @. "280 WEST FOURTH STREET. NEW YORK 14. N.Y. 


trains you at home 
to be an expert technician in 


here is no better way 
fo learn than by doleg and RC 
Institutes has developed a large-screen 
TV KIT available to home study st 
dents to build while taking Course 
the most modern up-to-d 
actually enabling. yo 
apply at home all 
techniques. 


to 
the latest servicing 


" —covers all phases of 
color servicing techniques. It is a 
Practical, down-to-earth course 
color theory as well as how-to-do-it 
servicing procedure. A natural move 
“up” from Course Il or for those 
now employed in TV. 


UTES has 
Yrained thousands for sucessful 
careers in electronics. Many gradu- 


Nome, 


I 
! 
i 
i 
i 
! 
i 
1 
L 


RCA Institutes, ne, Home Study PS-125, 
350 West Fourth Street, N.Y. 14, N. Ye 


Without obligation, rend me FREE CATALOG on Home Study 
Courses in Radio, Television and Color TV.No salesman will call. 


‘Address 
Cty __Zone_state. 


a ee | 


ates have established their own payi 
business. Now this opportunity is 
ible to you at home. 


‘you pay for one study proup, at 8 
time, as you progress through the 
course. Tuition costs are amazingly 
low. For full details, mail coupon. 


ON. OF AMERICA m 
ures i licensed by the Ne Ys St 
Education Department . . . recom- 
mended by radioand television service 
organizations. 


Pieave Prat 


Decenaer 1955 29 


ar ~ SLEEP 

ey IF vou EATS CARS--- 

TURN YOUR HOBBY 
INTO A CAREER! 


Get America’s Big-time, Big-future 


& DIESEL COURSE “secre sinter” 
spare time! 
Los Angeles’ National Schools, America’s automotive 
‘Technical Trade School since 1905, now brings its famous 
resident Shops and Faculty direct to you at home—to pre- 
wre you to earn more money, with job security, in today’s 
-moving, opportunity-filled Auto Mechanics Industry’ 
Get your home training from the “Car Capital of The 
World”—America's most auto-minded eity, center of Hot 
Rod and Sports Car activity! Mail coupon right now! 
“SHOP-METHOD” HOME TRAINING! 
YOU MASTER ALL PHASES, INCLUDING DIESEL! All lessons 
fully illustrated. Latest equipment covered. 
THIS SET OF LIFETIME TOOLS 15 
YOURS! Also all-metal tool box 
Part of your course, yours to keep. 
EARN WHILE YOU LEARN! We show 
you how to start Spare Time Earn- 
Sex * = Ings soon after enrollment. 
ATTENTION MEN OF DRAFT AGE. Learn how you can 
achieve higher rating and pay. Mail coupon at once! 
PROVED FOR G. |. TRAINING. Both Home Study & Resident Courses 
eve help with technical ond personcl problems—Jab Placement Service 
‘Send for FREE FACT-BOOK 
AND SAMPLE LESSON! 
NOW! 2 offi 


NATIONAL SCHOOLS 


Technical Trade Training Since 1905 


MAIL NOW TO OFFICE NEAREST YOU: 
‘(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept . DC-125 1 
on | 323. WEST Pou sree | 
(GELES 37, CALIF. ‘HICAGO 7,1LLINOIS | 
Send FREE Auto-Mechanics Book and Sample Lesson. 
No obligation, no salesman will call. 
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8 °14,839 In 1 Year Fy 
SERVICING RADIATORS 


INSURED TIRE SERVICE 
POPULAR BRANDS 


Se'FUtND At Sue anid 
ooBrEAE ToRuRbanrTeTWPE_SnoW THRES 
we Fg eurter—Facey Ral 

a Fa 
Seta a 
esatre a ae 


MIDLAND 225% 


Sena Shick or WORAY 
3701S. Norme 


CABINET MAKING 
“pM LOW COST HOME TRAINING COURSE 
iy FOR BEGINNERS & ADVANCED CRAFTSMEN 
uf nd Make money. Learn skills and of fine 
Sent 
Write for 
Free Booklet OU 


INTERSTATE TRAINING SERVICE 


{TLAND 13, OREGON 


$349 


Send TROUBLESHOOTERS, HANDBOOK C.O.D. I will pay 
close cheek or money order. You pay postage. Money 
ibe rerunded if 1 Feturn book in 10 dats 


wy 


Construct hundreds of wonder- 
ful working models! It’s easy and 
so much fun with Erector! Each 
set has loads of parts. . . rugged 
steel girders, heavy plates, preci- 
sion-made gears, wheels and pin- 
ions. Design and build your own 
inventions, or use the “How to 
Make 'Em” book with your set. 
You'll create models that operate 
by remote control, run forward 
and reverse, glow with real elec- 
tric lights! Erector is the original 
and best build-it-yourself set! 

See exciting action Erector 
models now on display at your 
dealer's! They're fascinating to 
watch. Take Dad along. He'll love 
‘em, too. Pick the set you want 
for Christmas. Erector Sets start 
as low as $2.00.* 


Write for Your Fre 
Gilbert Toy Catalog Today! 


Design, build, operate 
hundreds of all-steel 
action models with Gilbert 


ERECTOR No. 61—The Electric 
Engine Set. More than 325 real 
steel parts come packed in this 
big steel chest. Powerful motor 
runs in forward and reverse, has 
Magic-Twist coupling that sends 
power from the motor to the 
model in bends, twists and loops. 
Make a Windmill, Lift Bridge, 
Pump, Airplane Beacon and hun- 
dreds ‘of other wonderful action 
models. Only. '$14.95* 


‘Slightly higher Denver and West 


Gilbert Hall of Science, Dept. £6 
Erector Square, New Haven 6, Conn. 


Please send your 4-color folder that lu 
trates and tells RECTOR, 

Gilbert Atlcroseo 
Toot Chests and other scientific toys. 


You'll build 


this hi aire 
plane ride with ER 


‘Ne. 6¥2 


‘This Christmas Have Fun with 
Erector—The World’s Greatest 
Toy Manufactured by A. C. 
Gilbert, makers of American 
Flyer Trains, Chemistry Sets, 
Microscope Sets, and Tool Chests. 
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Become an | 


Electrical Engineer 


© Major in Electronics or Power 


© Earn B.S. Degree in 36 months 
Over 50% of the nation’s industrial 
fenders began their careers with engis 
neering taining. “Prepare. now. fora. | 


rewarding future as an Electrical Engineer’ or 
Engineering Technician, Enroll at the Milwaukee 
School of Engineering. 


COMPLETELY ASSEMBLED 


TRANSISTOR RADIO 


(direct trom manufacturer) 


STANDARD MODEL$8-95 


PRE TRANSISTOR ‘Se Sasi} 


DELUXE MODEL $1395 


SUPER DELUXE MODEL*15-°> 


ets bull in plastic case smaller than a cigarette pack 
we indoors or gutdoors. Ideal for ball games, office, Hospi: 
tals. Tunes severai stations. Earphones $f 99 extra. Complete 
Ettataction ‘or money-back. ORDER IMMEDIATELY. FOR 
XMAS DELIVERY!’ ALL PREPAID ORDERS SHIPPED 
PREE VIA AIRMAIL, i C.0.D., plus chi 
MINI PRODUCTS CO. 
9937 Culver Blvd. Culver City, Calif, 
AND-KEY 


Locksmithing ‘taximo 


Now Made Easy! "sti zur. 


Plan Your Career—Eight Courses 
Give You Wide Range of Study 
ENGINEERING COURSES 


ind Technician courses 
hs — Heating, 
‘Welding, i 


April, July, September. 


Prior Militory, Practical 
of Academi i 
evaluat 


MILWAUKEE 
SCHOOL OF ENGINEERING 


ae aasnseeeueees 4 
Twntwauree scH001 oF encinsening : 
nhs 25s, 1025 N. Milwoutee St Milwovkes, Wis, 
Boe fe fated ere teks 6 Bctet Technol 
a a chloe 2 ale sn 
Tam iterate 


32 rorutar science 


ACCOUNTING 
Business Administrat 


Sly approved resigent. school. Wei 
for PHREE Success ‘Book ‘etvine com 
{alison courses. plans, rates and 
ment opportunities. Gt. approved 
‘member National Homestudy counell 
BUSINESS UNIVERSITY AND. 
EXTENSION SCHOOL, Di 


500 Treasured “Pirate” 
=< STAMPS 


FOR ONLY 


35e¢ miss 


PLASTIC ARTS STUDI! 


Get this big “Treasure Chest” 


FIX ANYCARON 
THE ROAD TODAY! 


NOW! Even beginners can handle 
practically ANY job on ANY make, 

model or part! 
TUNE UP, PEP UP, fix up ANY automobile . . . even 
if you've never repaired a car before! 

Handle practically any job “slick as a whist 

A tune up? New rings? Ignition or carburetor trou- 
bles? Brake or clutch problems? A valve job? Something 
wrong with power steering or one of those tricky new 
automatic transmissions? 

Just look up the job you want to do! 

‘This giant, 4% pound CHILTON REPAIR MANUAL 
tells what to do. Then it shows you step by step just how 
to de No guess work. No lost time. You ile auto repairs 
easier, faster and better than you may h reamed. 

‘There's a “secret” to easy auto service 
SY) and this giant manual is it! 


Js YOU WON'T MISS 
with how-to-fix-it data like 
this to guide you! 

Chilton covers practical 
service details on every model of the 


‘Over 600 models in all! 
‘Tells how to locate troubles. Shows what 


GIANT NEW 
ENLARGED 


vork-saving shortcuts to take hat ad- 
EDITION Juntments fo make... what parts to use 
what mistakes (o'avoid .... even what 


BY CHILTON, WORLD'S LARGEST 


AUTOMOTIVE PUBLISHERS beat lens 


“Minor” details, often so puzzling to be- 


© 904 Big Pages ginners, are fully explained 
Weighs 4% pounds rom beginning to end, i's an honest:to- 
Baise 10D lace picbines foodnes HOW:TO-FIXIT guide NOT a 
Papal eared Refudy” book. You use it right at the bench 
6) Be Treaibooiog when you've got a car to fix! 
ILTON MANUAL 1 
Thousands upon thousands of en 


parts and service specifications 


Covers Every Model of These 
20 Makes Since 1940: 


Chilton Co, 
Phila 


BUICK FRAZER OLDSMOBILE | 
CADILLAC HENRY J. PACKARD PRACTICE 10 DAYS FREE 
CHEVROLET HUDSON’ PLYMOUTH 

CHRYSLER KAISER PONTIAC THE tTON C2. 3 

DESOTO LINCOLN STUDEBAKER Sed oe Tounrow vats cane” ae: lf 
DODGE MERCURY WILLYS. | re etanener oh a aa ci 
FORD NASH Sys Whuslebe asctege ona hanatingy sen send $2.50. 


eel Soret Io art sad owe You noth 
Read What These Users Say! De emattiee orwiegs. 
ASTI "The Chilton how-lo-  FASTI “Thonks to my Chiton Man so 


doit re worth the Manual, | did a jab in on hour = 
rmechonie hod worked Bins 


mie price of the Monvall” : FipiZaih Biliscrecesersse a 
cell dept” sess 

SP MELVIN WADE, Penna. GENE ARNOLD, lowe (OUTSIDE USA vice 8495 ch with ee Yoder ! 

enitton DooKS Ane SOLD BY LEADING 800K STORES) ——<—=— = 
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Some make more, some less: T. THORN reports: 


YOUR OWN 
Business! 


© Here's YOUR chance to start a 
money-making, year-’round busi- 
ness of your own and make the 
success you've dreamed about 
R. O. Donnley took in $40 in seven 
hours, 0. W. Ware landed a $750 hotel job. 
R. Traynor grossed over $450.00 in five 
days. Homes, hotels, offices, clubs, offer 
you big profit possibilities. ‘Auto uphol- 
Stery also. 
NO SHOP OR OFFICE NECESSARY. You 
clean furniture on customers’ prem 
No hauling. No high rents. Supplies it 
expensive; operate from your home. What 
you take in is mostly profit. 
© If you want to be your own boss—free 
from layoffs, strikes and bosses, we will 
help you to start and succeed. Don’t dela 
~Fead the facts, then decide for yourself. 


MAIL COUPON TODAY FOR FREE BOOK 


Without obligation rush your FREE booklet 
‘bout how I can start my own permanent, prof- 
able electric Upholstery Cleaning business. 


Nome 


Addeess 


IH. 


For lasting relief your rupture must 
BE HELD BACK DAY and NIGHT. 
Consult Your Doctor. 


\( oe FH > 
2) 6 
4 q 
Entirely oY different 


SOFT, FLEXIBLE, and fits neat as 
a glove. The famous Miller saves yor 
TIME. MONEY, DISAPPOINTM! . 

Write for my FREE booklet today. 
FRED B. MILLER Manufacturer 
Dept.P-A Hagerstown, Maryland 


od 


CUT BUILDING COSTS % 
Make Your Own Concrete 


BLOCKS and BRICKS 
To Use or Sell 


bsolutel 


{or"ftselt i one 
bie progt 5) oF ul 
fof Round, BosT CAND 
viel FOLDER. 

ECONOMY MFG. Co. 
DEPT. STONE MOUNTAIN, GA. 


FAST, NEW WAY TO LEARN— 
PAR he tools Ano TUNE-UP KIT SENT 


COMMERCIAL TRADES INSTITUTE, Dept. A-121 
1400 Greenleaf Ave. ‘Chicago 26, Ilinois 


City 


BE POPULAR © AMAZE © ENTERTAIN 


Learn to apply Hypnotism and Auto- 
tn short time, by" train- 
ome, with GUARANTE] FILL 
JULTS — DON'T DELAY. IN 
¢ (o America’s oldest, most 
famous Hypnotic school for AMM 
free information - now - to: 
{fee information = now » ‘AND 


#(4001 OF APPLIED MYPNOLoGy 
120 Central Park South, N. Y. 19, N.Y. 


SENT IN 
PLAIN 
WRAPPER 


| 
| Aboness 
ey 


G4 POPULAR SCIENCE 


Learn rofitable trade 
img at homer 


& LEARN LOCKSMITHING 


olied without esta charge: 
FREE 10t PeMavenae "ST NUsivembonoe Ae 4 


PROGRESSIVE RADIO ““EDU-KIT" 


ony $4 G25 com 


Room $368, Progressive | 
pokiyn 4 


$1,000 REWARD 


USED ALL OVER THE 


EW TYPE BATTERY : 
WoW AVAILABLE FOR WOR up 
AUTOMOTIVE USE 


Proved Superior by Laboratory and Road Tests 
SAL TST. Ue-tne ALP TMT Ueteg be 


elo 


i 
coun Test: Lin 


s J FE CYCLE TEST Life 
UAT METER TEST: ¥ ” eh an incedib 


phon SfeLowe BaTrent 
ARTS TEST ENGINE 


TORTURE TEST 


$ ! 
no BATTERY ST SA ice oer ceeds 


LE 969 TIMES IN 


ALL 12¥0LT Complete line of 
UFELONG AUTO Industrial, Commercial, 
RATERS, Marine, Motorcycle and 
$3495 Aircraft Batteries. 


ALL 6 VOLT 
LIFELONG AUTO 
BATTERIES. 


$9995 


LIFE-LONG BATTERY MFG. COR 
11766 WEST PICO BOULEVARD, LOS ANGELES 64, CALIFOR 


ELECTRIC BRAIN KIT— 


Can you think faster 
than this Machine? 


iy 
 GRNTAC afer two weeks ou" 
his shining to 

—————- man thts couron——_———- 


SCIENCE KITS. Deot, PE 12. Oliver Garteld Co, 
TZ6 Lexington Avenue, New York 16. N.Y. 


Mesee sent me 
1 GENIAG Electro R werwetion Kit and 
$19.95 (Mast of ML 
$20.05 (Hivewhero In United Staten) 
$21.95 (Otatile the Unlted Sater 


m seven days for full te 
th full pasment 
‘iy ‘hanie‘aadrene nee a 


HAVE FUN! 
MAKE BIG MO 
WE SHOW YOU 
Enjoy 

money! Moh 
UNUSUAL 


Metal. Enomaling 
Jewelry Mol 

Photocratt, Woodcroft 
croft, Leaihercrelt, Mold. Mok 
i ‘Gemeraft, 
Lomoeratt, 


Hos HES FOR PROFIT 


W612 K. Cath Street 
EET ay, Hrtat, icone By nae 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 

Relieves Pain—Shrinks Hemorrhoids 

For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In ease after case, while gently relieving 
pain, actual reduction (shrinkage) took 
place, 

Most amazing of all — results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem! 

The secret is a new healing substance 
(Bio-Dyne*)— discovery of a world-famous 
research institute, 

This substance is now available in sup- 
poxitory or ointment form under the name 
Preparation H.* Ask for it at all drug count- 
ers—money back guarantee. ‘Reg, U.B. Pat Of 


MEN WANTED 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


pert vile 3, Tenn 


‘o" improve 


gr oar Mera fe 
Po RP EE cain 


BUILD LUGGAGE AT HOME! 
WE SELL YOUR PRODUCTS! 
‘Only New Home Monoy-Making PI 


Write for free detaile 
CRAFT, Devt. H. 803 W. 


Prewpatng mode enty wit ldel's now 
ULIIEC Wipleeeion gine counter! Alte 
emocs ne sf meal locton, trom 49.50 
Send 25¢ fer redicotve wraniom some! 


and READ via what others 


are saying about 
Screen Print 


PRINT WITHOUT A / 


hi 
Reining v nen 
Reaeegee OPN TING PRESS, 


. Learn the Secrets-RUSH COUPON 


Screen Print Co, 
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DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 


ms greater security 
ass 
Se 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Cheek the want ads in any newspaper—SEE the bi 
Pay coporctintties open to yal aan draftaman, Wha 


oats 
"ybwit be a wellstrained 


{TEE IMFORMATION—MaIL coUrON ToDAT! 
iE TRIAL 


nail. 3 
Tha’ short. 
ready to tak 


Rraduates say about high pay and oppor 
Etnitien in ‘drafting. No charge, oF obll- 
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WORLD'S SMALLEST PRECISION 
SUPER POWER 


Transistor Radio 


> Printed circuit with power pack. 
tantly. No warm-up, 
rant” plastic case. 


NS 


COMPLETE 


R. 
ay 


Hey Men! 
Let’s get together 
this 

Christmas 


LIONEL Train Sets and Accessories! 


Only Lionel has Magne «Traction! 


New! Auto Transport Car! No. 6414. Modelled accurately 
after the real Evans Auto Loader, which is just now 
making its appearance on big railroads! Bright-red with 
black and gold markings, it carries four minutely- 
detailed scale-model removable 1955 autos! Operating 
knuckle-type couplers. 11” long. 


New! Piggy Back Transportation Set! No. 460. Action! 
Action! MORE ACTION with this latest real-life R.R. 
innovation ..."“piggy back” transportation! Scale- 
detailed truck vans can be cranked right on and off 
fiat car! Flat car couples to any Lionel Train. Set 
includes platform, flat car and vans! Platform and 
ramps are 14” Jong; platform is 5” wide and 2” high. 


New! Gas Turbine Switcher! No. 41. Snappy looks! Snappy 
action for your yards! Exact model of gas switcher just 
built for U.S. Army! Amazing detail . ..doors, stacks, air 
scoops, front and back simulated headlights. Regular Lionel 
3-position control. Remote control couplers at both ends. 
For “0” and “027” gauges. Switcher measures 744” long. 


See them at your Lionel dealer's and get his new Lionel catalogue . . . now! 
THE LIONEL CORP., 15 E, 26 STREET, NEW YORK 10, N.Y. 
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1956 
ALLIED 


ELECTRONIC 
SUPPLY 
CATALOG 


Engineers & Hi-Fi Specialists 


Send for auiino’s big 324-page 
alue-pacl le to everything 
TV; Radio and Electronics! 
Select from the world’s largest 
stocks of High Fidelity systems 
and components; recorders and 
phono equipment; TV tubes, an- 
tennas and accessories; Amateur 
station equipment and supplies; 
P.A. systems; test instruments; 
latest build-your-own kits; indus- 
trial electronic supplies—plus 
everything in electronic parts, 
tubes, transistors, tools and 
books. Save on everything in 
Electronics—send today for your 
FREE 1956 ALLIED Catalog. 


Everything in Electronics 
From One Reliable Source 


FREE 
CATALOG 


ALLIED RADIO 
TALuED RADIO CoRP., Dept. 7-M-5 1 
1 


100 N. Western Ave., Chicage 80, Ill. 
1 0 Rush FREE 1956 ALLIED 324-Page Catalog 


PNome___ 
1 1 


Address. 


1 1 
Zone___State. -J 


ee 
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Want to pass a U.S. 


CIVIL SERVICE TEST? 


MEN-WOMEN, 18-55. Thou- 
sands of positions open. Prey 
NOW for next examinations. 
Write immediately for free 3 
page book, with list. of 
positions and particulars 
telling how to. prepare. 
Grade sch tion 
often sufi 
get prefe 
FRANKLIN INSTITUTE 
‘(Not Government Controlled) 
Dept. K-90, Rochester 4, N. Y. 


B & | MANUFACTURING CO. 


Dest. 8 Burlington, Win, 


NOW—MAKE CERAMICS WITHOUT KILN 


Make lovely vases, bowls, lamps, trays. No special skill 

Hobbia. Kit cont 
Miracle ‘Clay, tool colors, tilus 
Htruction book 


NY. 


UNITED 
CEREBRAL 
PALSY 


Important News for Car Owners! 


Make new Popular Science book, ALL 
ABOUT YOUR CAR, your 290-page car- 
repair authority. It's crammed with val- 
uable. time-saving. money-saving point- 
ers. Shows you how to locate, repair 
trouble, remodel. paint. save on gas, oil, 
etc. Your car will look better—run_bet- 
ter—Iast longer. Send only $2.49! Popu- 
lar Science, Dept. 1255, 353 4th Ave., 
N.Y., N.Y. 


We will invest these 


3 FREE 
BOOKS 


in your future 


Life’s problems are never simple to solve. In most 
cases they require help and inspiration from others. 

It was Emerson who said—"Our chief want in life 
is somebody who shall make us do what we can.” 

Perhaps one-of today’s most common problems 
has something to do with an individual's job. “Why 
can't I make more money?”. . .“Will I be th,next 
to be fired?”. .."Why are others promoted over me?” 
fare some of the questions that plague most of us at 
some time or another. 

If you wonder about your job security, about your 
future, here's help that is yours for the asking. Three 
FREE BOOKS—any one of which could change the 
course of your entire life, 

Don’t put it off. If y 
succeeding, send for t 
Remember, hesitation 
of failur 

Book No. 1, “How to Succeed,” is a gold mine 
of tips on how a hundred little things about you, 
your personality, your outlook on life can affect your 
future, It will help you discover hidden talents in 
yourself, it will show you how others—less educated, 


For Real Job Security—Get an I. C. 8. Diploma! 


w are really interested 
three free books toda: 
‘one of the greatest causes 


INTERNATIONAL CORRESPONDENCE SCHO 


RCHITECTU AVIATION 
ang BULLOING. ‘Aeronautic! Enaingri I 
Construction 


Pram 
ELiading Arch. Bleprints 


less intelligent than you, perhaps—have overcome all 
sorts of obstacles and have gone on to success. 

Book No. 2 is a complete catalog that outlines 
opportunities ip, the field inswhich you are most 
interested. It gives you the facts on just what-your 
chances are of succeeding in a given ficld, 

Book No. 3 is a sample I.C.S. lesson text (Math- 
ematics). Literally thousands and thousands of men 
and women of all ages have won promotions, pay 
Falees, the reapect of friends and community through 
LC.S. training. 

LCS. is the oldest and largest correspondence 
school. 277 courses. Business, industrial, engi 
ing, academic, high school. One for you. 
job-related. Bedrock facts and theory plus practical 
application, Complete lesson and answer service. 

‘o skimping. Diploma to graduates, 


1. C.S., Seranton 9, Penna, Somber, Notional 


S| 


Diese! Loco 
( CocamativeEneineer 


Es 
aT 


Meet Treatment C Meta 


Hu 


ij 


5 Finishing 
Loom F 


0 ‘o oa 
5 Teste Entre, Throwing 
G Warping end Weaving 

SCELLANEOUS 
Bonestie 


Hat 


Worker 
DesugnC Teolmaking c) 


009 oQ9909000009000 
iY 


RADIO. TELEVISION (1 Marine Engineering 
Iona Caceon 
Prac 
fase 
ash 
Name. rs Home Ase 
city Zone Stata Working Hours AM. to PM 
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SP OWERFUL MOTORS 


$2.98 
FREE! 


You get 
2 fresh 
batteries 


sce toe Banton Canara cia i 


can a\ 

acquire =! ———_ Shaws! SO Suolens* fo"nekwsrbawen NEEDED, 
NIGHTS AT HOME! ‘Brae, fot ews moet fa neo eek of amy rf 

LA LL.B. DEGREE ey aveCRAFE, INDUSTRIES 

LaSalle's famous Law Library—used as refer- 


ence in many Law libraries and Law offices— 
nabled thousands to master Law su 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement." 

‘These 14 remarkable volumes, compiled by 
Jeading professors and lawyers, cover the whole 
brie field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
pins special lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 
od of you learn by doing—han- 
dling legal problems—not by memo: 

d for two FREE 48-page booklet 
i for Leadership,” and “Evidence, 
ing questions about Law and its value 
id telling how LaSalle Law graduates 
ng.rapid advancement in business and 
.. Mail coupon below. No obligation, 


A MILLION THRILLS! 
BINOCULARS 
oie eens 
BUSHNELL Biwacatars 


Dept, P1243. 
* Paaadena: Cal 


LEARN MODERN WATCH 
AND CLOCK REPAIRING 
Complete Course—Only $5.95 _ 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
4175. Dearborn St, Dept. 1283-L Chicago's, iLL. 


W Shigtlan™? TEE Poti Geeiog shew IN VE N TO R Ss 


PREPARE AND FILE YOUR OWN INVENTIONS 


Here is a book written for the amateur and professional 

Inventor, Chapters include: How to Prepare ani File Your 

Own Paient, What to Do After the Patent is Filed, Pitfalls 

and. Rackets to Wateh For, etc. Money back If hot com= 

pletely satistied. Send $2.08, cheek or ‘money order to! 
JOSEPH F. CALLEJA 

1558 Newcomb Avenue ‘Son Francisco 24, Col. 


NOW! Practical Home Course in 
AUTOMATIC TRANSMISSION 


fo under= 
of Hidramatic, Dynn- 
‘You ‘can ‘start making 


Clty, Zone & State. 


Here's your chance to “cath 

in Government shave been paid 

URANIUM discoveries in the past 2 years. 

{$150,000 © month is paid to people just like you. 
Precision Geiger Counters ond Scintillotors ore 

the finest instruments made for URANIUM prospect- 

ing. These highly sensitive instruments are compo 
itweight and ruggedly built for field use. Pri 

start ot $29.95. 

CONTACT YOUR NEAREST DEALER a) 

‘or write direct to factory for 

}2-PAGE CATALOG, oe 

sgribing ‘URANIUM ond 

jetectors. 
PROSPECTORS 

RELY ON 


RECISION RADIATION INSTRUMENTS, INC. 1 eae i ag 
4223 PS W.Jefferson Blvd.,Los Angeles 16, Cal J DEFENSE. INSTI 


Worst Lancest manuractu (ON INSTRUMENTS. 


AZ roputar SCIENCE 


Ha fa Boney. Send Yor FREE BOORLER 
currently LINCOLN TECHNICAL INSTITUTE 


Ps-2, 472 Market St. 


MIDWAY C9, Oeet, CPS-12, KEARNEY, NEBR. 


17 pt. Plug 


shows 11% fuel 


saving in 


stock American 


automobile! 


‘CORTNENTAL CORP CULVER EY CALI, 


New electrode system still fires clean, hot and steady past 0,000 car miles! You may now order a set of these 
remarkable LIFE-TIME spark plugs from this advertisement... 


20,000 CAR MILES! Before txre-rnee development, the spark 
plug was the most often replaced part of your ear, Engineers 
‘agreed that "creeping paralysis.” gradual electrode disintegra- 
Hon, earbon buildup, widening gap, burning. blistering, 
Insulator failure could waste one gallon in ten. The vire-ris 
plug goes far beyond the life of the average set of tires. the 
Average battery, ring clean, hot and steady at $0,000 car rallest 


telelty has property of arcing trom 
coldest point. Current also ares more 
readily from apex of two planes than 
from face of a flat, metallic surtace, Note that there are 
apexes (where two planes meet) — all the same distance from 
the center electrode 


SPARK ROTATES AROUND CIRCLE. Normal heat 
spark erosion are spread around the entire 360 degrees and 
‘around the whole circumference of the center electrode. 


NOW ORDER 
REGISTERED SET FOR 
YOUR CAR AT POPULAR PRICE! 
this registered set of tare-rnsx Spark Plugs in 
proper series (heat range and gap) for the car 
‘you Indleate in coupon. Now AVAILAMLE FOR AMERICAN 


DEALERS AND DISTRIBUTORS — The trre-rrace Spark 
Plug Is now in full production. Write for full detalls. Distribu- 
tors: Please inquire as to status of your territory. 


‘Azcing points of this material have continued to function after 
the equivalent of 120.000 ear-mites. 

SPECIAL SINTERED CORUNDUM INSULATOR — Made of 
‘eem-like mineral which conducts heat 20 times better than 
‘ordinary porcelain. Special shape (seen beneath electrodes) Is 
‘Gexigned to vaporize and exhaust wet carbon and oll 
INDIVIDUAL INSPECTION — Each tire-roe Spark Plug is 
tested for fring in oll and for reslatance to 30,000 volts/CM. 
PERMANENT GAP— After months of use, tire-rime Spark. 
Plugs mike at exact factory pre-gap. 

SELF-CLEANING FOR LIFE—Contfined gases exploding in 
chamber formed by multiple electrodes reclean arcing surfaces, 


“THANKS FOR YOUR WONDERFUL LETT! 
‘Te ral teat of spark plu i "What wil it doin 
‘dynamometer test 


LIFE-TIME Spark Plug Division 
CONTINENTAL MANUFACTURING CORP. 

Washington Bivg. t Motor Ave., Culver Cy 116 California 
Gentlemen: Please mall postoaid aes) (reaired) of 
BY Lin po pun (nt of oe Pic et of aga 8030).(Or vend 
{Bi per ne, balance C.0.D.) California residenis add 3% tax 
Make of my carina. 
iat 7") 
Nenciose’. (check, eash or money order) 
Name. 

a 
i ie 
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Here's the Kind of ARTHRITIS 


——ai kenny 
ROUT CE Bes 


Will You Let Me 
PROVE I Can Make 
. YOU a New Man? 


The Lincoln Electric Company 
nd 17, Ohio + Dept. 3006 


levi 


Now so eaty to build 
these yourself ond 
save alot of money 


Fu OUT AND 
ay, 


Attached is one dolla. Send my copy to: 


Name 


Address, 


City, 
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I have been wonderfully blessed in being re- 
stored to active life after being crippled in near- 
ly every joint in my body and with muscular 
soreness from head to foot. I had Rheumatoid 
Arthritis and other forms of Rheumatism, hands 
deformed and my ankles were set, 

Limited space prohibits telling you more here 
but if you will write me I will reply at once and 
tell you how I received this wonderful relief. 


Mrs. Lela S. Wier 
2805 Arbor Hills Drive—70 
P. 0. Box 2695 Jackson 7, Mississippi 


BECOME AN EXPERT IN 


OR OWN A 
BUSINESS 


COMMERCIAL TRADES INSTITUTE, Dept. R-125 
1400 Greenleaf Ave. ‘Chicago 26, Ilinots 


rons FREE! 


sepveyented (2 Gatcng and Aiding the saddle 


Borne, check here ¢ ‘@ today—now. 
BEERY SCHOOL OF HORSEMANSHIP 
Dept, 5812 Pleasant Hill, Ohio 


SAVE MONEY ON U S GOV'T SURPLUS 


Buy surplus direct from US Government. These are samples 
of the savings that can be made. Life boat $12.00. Grinder 
$4.69. Shaper $15. Dump truck $76.77. Tractor $75.00, 
Typewriter $7.51. Freezer $50, Spray painter $15.25. Motor 
$4." Hunting, fishing, camping, sporting boat, 

Hundreds others may be purchased 
savings through our Bulletin “Surplus Sales.” Price $1.00. 
The Abacus Press, Box 169AAA, Dept. 5, East Htfd, 8, Conn, 


TRAIN AT HOME 


LEARN UNDERWATER 
Skin & Lung Diving 


Only Home Training Course of its kind. Train 
for enjoying this great sport in safety or 
good paying job opportunities. Home trai 
Program written by outstanding authority, 
E.R. Cross, Master Diver. Write asking 

’. for information about the Divemaster 
Home Training Program. 
DIVEMASTER 

U. A. 5. Corporation ‘Der 
5637 West 63rd Place Chicago 


EARN BIG MONEY..WORK PART>*FULL TIME 
'N ELECTRIC APPLIANCE 
REPAIRING ! 


Learn this fascinating big money paying profession at 
hone in your pare tine (ery dingy by wag 
wasune with" your honds. building, repairing” electrical 
ELECTRIC Age is no hondicap. CHRISTY has trained over 33,000 
—_— men in all ports of the world. Men who today com- 
morons trond big woges or own profitable, bu 
rites PAY LATER FROM EARNINGS WHILE LEARWING 
CHRISTY shows you how to. make money. while sil 
: learning, whot fo charge, how fo se! up your own shop, 
warrce mons how fo build power tole from spare parts, ee. It wil 


vacuum 
CLEANERS 


TOASTERS 


MANGLES. 
EATING PADS 
FREEZERS 
ELECTRIC FANS 
ELECTRIC IRONS 
hanes Appness 
ete. ETE, 


PAY AS you LEARN 


DRA FING? FREE Lao ee <a TAO: ase nome 


pa I cuveano ENGINEERING INSTITUTE 
and train you BE sective ms 300 toca Ave, — cleveland 3, Ohi 


ADDITIONAL EXTRA TRAINING ca 1 Mechanicot 


IN CLEVELAND AT NO EXTRA COST NAME 


weeks at our R AnonEsS 


EVELAND ENGINEERING INSTITUTE 


Be Your Own 
MUSIC Teacher 


PLAY ANY INSTRUMENT 
LEARN AT HOME THIS QUICK MONEY-SAVING WAY 


STOP CHEATING YOURSELF OF THESE JOYS! 


SEPA ANY WATCH 


. « » Swiss or American 


No previous experience needed to learn 
modern watch repair. An enjoyable hob- 
OF profitable career, Unique Sweazey 
System starts you making repairs right 
away. Develops your skill step by step. 
Teaches you modern shop method: 
professional short cuts .. . mistakes to 
sarn by personal attendance or 
spare. time home study, Individual 
training, Start any time, Free sample 
lesson. No obligation, Write today! 


CHICAGO SCHOOL OF WATCHMAKING 
2330 N. Milwaukee, Ds 47, Mlinois 
Founded 1908" er 


UPTUR 


BE FREE FROM TRUSS SLAVERY 
NOW there is a new modern Non-Surgical treatment 
that permanently corrects rupture. These Non-Sur- 
gical treatments are so certain, that Lifetime Cert 

te of Assurance is given. Write today for our New 
FREE Book that gives facts that may save you pain 
ful and expensive surgery, and tells how non-surgl- 
‘ally you may again work, live, play and love and en- 


fxn he manner youdeste. 
wo 


cy 


S cas aw wour! >? 


rpening circular saws, planer and 
in your home ot garage 


is 
te rie a a bay se douse 
FREE BOOK |i: Toney:mskers Wie today i 

BELSAW MACHINER MACHINERY CO, 1676 Field Bidg., Kansas City 11, Mo, 


This_new, remarkable PLASTIC 
SANDWICH MACHINE does a per- 
manent, beautiful, professional, pro- 
tective,’ plastic lamination job 
exactly three minutes time! “Amaz- 
ing earnings possible in your own 
home or shop permanently sand- 
wiching. PHOTOS, SOCIAL FREE 
SECURITY CARDS 'IDENTIFT- 
CATION CARDS, CLIPPINGS, SAMPLE 
DIPLOMAS, etc. between sheets of 
clear plastic. and illustrated 
literature, NO 
obligatios 


Make PLASTIC SANDWICHES 
that cost you only 8c each, take 
23 minutes time—yet sell for 50c 
to $1.00 each! Laminating ma- 
chines range from $35.00 up. 
PLASTIC SANDWICH MACHINE CO. 
6612 N. Clark St. Dept. LM-303 Chicage 26 
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TASOPE PHOTO-ENGRAVING PLANTS 
“tablish your own profitable PHOTO-EN- 
GRAVING business. Make cuts for newspopers. 
printers, and advertisers. Make etched name 
plates, ploques etc. Instructions furnished, no 
experience necessary. Sold direct from factory 
since 1931. First five hundred cuts sold locolly 
cor by mail will pay for plant and pay you well 
for your time. “Write for FREE catalog. 
TASOPE, DEPT. PS-12, AURORA, MO. 


SAVE ON SER\ 


NEW TRANSISTOR 
RADIO fit: 


1958 MODEL uses latest HIGH-G 
IN CIRCUIT. Ideal for offic, 
hospital, or camp. Covers 
-ast hand, 20¢ batteries last 


UARANTEED. Now you can own 
a PERSONAL RADIO for only 
$5.99 (kit with instructions) or $8.95 
factory wired set only. Prices include batteries. Use any 
radio earphone or order high imp. hearing aid earset at 
only $3.95, C.O.D, orders accepted with $1 deposit, 
Precision Electronics, Dept. 6, Cupertino, California 


MARKSMAN AIR PISTOL 


ra power 
ke areal 


fives weight and feel" of real gon. 
Shoots 177 eal. BBs, pellets & darts 
‘with amazing accuracy. Set complete 
With 3'kinds ammo, targets, & Rua 
See'your local dealer or write, Dept 

2050 WESTOATE AVE 


MORTON H. HARRIS, INC. ios’ xncecis 25'cas 


and JEWELRY MAKING 
Low Cost Home Training Now Aveilable 


gi 


sy SEMA tar svn rome 


Write for INTERSTATE TRAINING SERVICE 
oklet “DEPT. K-2_ PORTLAND 13, OREGON 


ition chareh wor 
‘Sold direct from factory 

‘nly, Fialsed printing like engrave 
‘co, Print for Others, Good 

‘s home print shop: 

plied Pays forte 
er tm, Writ for free ct 


CENTER 
Focus 


n vacation, hunting, 
Find a Fortune °" “iting tripst 


Pin-Point URANIUM 


with super-sensitive 


VIC-TIC GEIGER COUNTER 


First with “Miracle” Transeors: Fist with Self 
Contained Speaker! World’ nese mnt ad 
‘Sanced radiation ‘detection Seid instrament! 
Four seoutivty ranges 


OBS Santa Barbara St Sats Barbar. C3 


| WILL TRAIN YOU FOR 


ON MY EXCLUSIVE \ 
NO- OBLIGATION : 
NO-RISK TRAINING PLAN ye. 

‘i 


Let me prove to you 
+++ that | can prepare you to be a Radio-Tel 
Serviceman in 10 Months or Less 


rour own mind! 
‘eNO. OBLIGATION PLAN, 
DO. NOT sign a ", 
‘ou pay for and accept your (raining as fast Or as 
ig jobs in 
you earn 


Slowtf ax you wish. Prepare now for By 
Bedis-TV or your ona bustocs. Twill help 
hile you fear ssn spare hours at home 


Get Practical 
Experience with 25 
Kits of Radio-TV Parts 
Practical experience 
counts most, In addition 
modern lesions, you 
rain with actual ‘parts 
and equipment. Build 
the famous Sprayberry 


Tester, 2° 
other Test 

w IL yours. co 
keep. Get lacest training 
‘on Color TY, Transistors, Hi-Fi and UHF Conversions 
s+ included to make your training more valuable. 


Peeearont 


See for yourself» in actual pictures 
Sed. descriptions .".. why. Sprayberty 
Radio-Television Training offers more. 
Backed by almow 2 ears of traning j 
Experience. Three training plans t0 su 
your exact needs. Rush coupon today 
Tor big new catalog and sample lesson. 
No obligation; wot salesman will call 


SPRAYBERRY ACADEMY OF RADIO 
Dept. 55-F, 111 M. Canal St, Chicage 6, I. 


Mail Coupon Today. 


sumo gon ornate | 
Dopt, $5-F, 111 M. Canal St, Chleage 6, Ill. Semple Lesson 
Plows rh cotleg. on yout ALLNEW 
Rodi Television Training Ploms. | unde 
Hond Wi dee gh oiSatens ot 

Side Soe 


“i 
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Now 


COYNE 


TRAINS YOU 
IN SPARETIME 
AT HOME 


Only froin famous COVNE 
minute TV Home Training. 
Hlonefutly iluecrated with 
pid eal "Course! wich mn ee 
FR US FERS SEES AND. SEROISE BOS 


ee 


IllSend YouThis Handsome 
SAMPLE CASE-FREE! 


Makeupto 
530% inaDay! 
Your Own 
Tailored Suits 


‘ies to Creda, fellow= 


exper 
sewi ve Suet i 
Exmle‘cnse, sample salto, equipment, cop 
ont, Start'malinie money first dns? 


Use Spare Evenings ..Weekends...Make Money... Get Suits! 


‘to make money 


IWeauy farsa to et your own personal sus apd overcoats 

‘with your name, adress and age for FREE Sample Case 

J.C. FIELD & SON, Dept. K1720 
Harrison & Throop Streets, Chicage 7, Ml. 


Cres FIELD & SON, Dept. K: 1720 
tatrison & taroop a es 


Lew. 


4B roputar science 


YOUR WAY 


WE AHEAD! 


Learn Arc and Gas Welding In Spare Time 


‘Your opportunites are greater when you learn to use this great tool 
GX modern industry. “Training in welding opens the door to many Key 
{ndustres Now you can train at home with UETs practical course 
Includes techniques, metallrgy, blueprints, ahop practices, other Im 
portant phases 


Write For FREE Facts! You can follow home-study 
training with actual shop practice. High schoo! 
diploma not necessary. Write NOW! 


UTILITIES ENGINEERING INSTITUTE 
£2523 Shetield Ave., Dept. WM-5, Chicago 14, I, 


Men afflicted with Bladder 

("1 4. b Trouble, Getting Up Nights, 

Pains in Back, Hips, Legs, 

| JW gf Nervousness,’ Dizziness, 

Physical Inability and Gen: 

fr. Ye WY eral Impotency send for our 

amazing FREE BOOK that 

tells how you may cofrect these condi- 

tions and have new health and Zest in 
Life. Write today. No Obligation. 

Exceisior Institute, Dept. B-5, Excelsior Springs, Mo. 


4 STAMMERING 


may be overcome by re-education of voral 
las 


‘muscles ‘and speech mechanism. Scientific 
Home Method for adults and children by 


ed on physiology of 
speech leads to FLUENT SPEECH. 


Write: Dept. PS-3, VOCAL METHODS 
. Box 5123 ‘Son Antonio, Texar 


HERTEL STATION, DEPT. PS BUFFALO 16, N. Y. 


$2.95 EACH OR 2 FOR $5.00! 


Genuine Telephone Company Upright 

Telephones. complete with cords, in test- 
ed and guaranteed condition with 50 ft. of 
wire, intercommunication instructions, Com- 
plete line of telephones and parts, dial, 
Magneto, intercommunication, ete. Write for 
free list. All shipments F.0.B. Simpson, Pa, 


TELEPHONE ENGINEERING CO. 
Dept. 1288 


Simpson, Pa. 


REE! SEND FoR MY 

je New plan For A YW 
BUSINESS OF YOUR OWN!SS 
/METALIZE BABY SHOES 


‘Ad your present income oe have a fulltime busines 
Fill bage demand foe mos peccious keepsakes. Start at 
ce—no big investment. Complete instructions include 
all procesing metas. I's fun ad very profitable. Sart | Spometgn. 
tow ~ SEND NO MONEY ~ just mime and addres. | BABY SHOE 
AGKTAM C0. et. 512, 1108S. Vrms fag 4 Ca 


THIS TANK HOLDS 


AND YOU BREED 
THEM IN YOUR SPARE 
TIME 1M YOUR HOME. © 


‘YES BOB | BREED THEM 
IN MY BACK PORCH. THEY 


TOO, BELIEVE ME 
THE "BOOM" 
was STARTED ff 


I'S EASY! Once you ki 

SECRETS you may breed 
‘exotic ANGEL FISH; Zebra 
Striped DANIO; beautiful 


EARN BIG PROFITS 


In Your Spare Time! 


If you have a little space in a SPARE 
ROOM, PORCH, BASEMENT, GARAGE 

ANYWHERE. Investigate this “chance 
of a lifetime” opportunity of breeding rare 
tropical fish for profit. The tropical fish 
BOOM" IS JUST BEGINNING and here's 
your opportunity to cash in on it now. Ex 
perts estimare $780 MILLION DOLLARS 
will be spent on tropical fish within next ten, 
years. Investigate now—Rush coupon below 


NO-ONLY A FEW DOLLARS, 
ALLITILE SPACE AND My SPARE 
TE AND THE LITTLE KNOWN 
E7 ) BREEDING stcxers ace 
ab (44 00 NEED To START. iF 
VY YOURE inTeReSTED “LEARN 
‘THE FACTS TODAY!~ THE 
“BIS BOOM" MAS STARTED, 


Ey doin thers He Oe nazi 
Busines POM aa 
ae 
Mividends 


teoret = FRI EE! 


mane THIS 
COUPON. 
‘Low 


TSH LAY TO 
too teos at A Tmt. That's 
cal fish breeding is 


ble. Nature mal 


TIFUL rare tropicals of 
every kind. Sell for up to 
$35.00 pr. Amazing Profits! ar 


TROPICAL FISH BREEDERS OF AMERICA, Dept.C-12 {ox hngses'ei co. 
cn MIDGET ROADSTER °25 00 


WILD A PONY ROADSTER 


ove nm SAFETY 
CLIPS ence 


(AR OR USE WITH TURNBUCKLES. 
y FT PACKAGE SET OF FOUR $3.00 


Mail cash or money order—10 day money back gu: 


OWENS ENTERPRISE iwinwearouis 10. 


‘so. 
MNEAPOLIS 10, MINN 


ETREFY vo MacHINE 


NEW Low price: $0.95 v0 ox 
cuueantee 

ison enna 

ie tee, ete 


1 ALL-NEW PARTS 


Buy and Hold 


U.S. Defense Bonds 


"Building Beautifiers” 
Can Earn High Incomes 


Colorcrete, a cementitious plastic, gives lifetime beauty 
and protection to drab, dirty masonry — concrete, stucco, 
ec. on ings. Tough, tenacious, 
during Easily cleaned, Helps to daylight dark interi 
Choice of gleaming white or 30 colors, Applied under 
oeumatic pressure to form an inseparable bond. 


M needed tp supply 
sto men of limiced 


velop a lifetime business, No special ability or experience 


Colorcrete isdn Inc.| 
$72 Ottawa Av. Helland, Mi 
IN CANADA: DUNN MASONRY MACHINERY LIMITED 

1022 Dundas Highway Cooksville, Ont. 


pecemsen 1955 49 


HOW TO REPAIR re ELD 
iJ 


rule HANDY, Practical” How to Dot” 
‘book for Lleeirie & Gas Home Appliance 
Servicemens Mechanics 4 Users covers Prin 
elptes. Se 
Locate Trot 
‘How to Make Repairs, 
id Connect. Gives up to dal 
‘tha 
mn each appliance. 
SAVE TIME, TROUBLE, MONEY 
WITH AUDELS BIG PAGE 
Wome APPuANGE SERVICE GUIDE 


‘ashing. Machines 
ses Cphages Dispontrs  Rgtrgeraton 
Tners"-Oil urgent“ Dyainage Fumpe-Cas Kangen, Furnaces 


y ihuseraced 
laserated 
frrame—1001 Facts. A read) 


‘Ag COMPLETE * PAY $1 A MONTH 


JO GET THIS SERVICE INFORM: 
FOR YOURSELF FILLIN AND 


i will send you Si in 7 
i Stharwion, 1 


INVEST YOUR TIME AS YOU 
WOULD vour money f 


Fed You don’t waste your money. 
£4 Don’t waste your time either. 
f=} Use it to better your future. 


HIGH SCHOOL COURSES 
AT HOME 


Complete 4-yeor course in 2 years or lens 


‘You don't have to give up your job 

oF social life, Study in spare time 

with textbooks and modern study 

aids I send you. 

Special Bookkeeping, Commercial, 
Mathematics, Agriculture, Indus- 


y high school work completed 
MAY clsewhere. Start where you left off 
You get standard textbooks, Study 
Modern Study Aids — projector and filmstrips, phono: 
Jeraph and records, complete science laboratory’ bits 
NATIONAL HOME STUDY SCHOOL 
130 aut 19h Strat, New York 3, N.Y. 
[chartered by Boord of Regents, University of Stote of N.Y. 
eensed by the State of New 


COUPON TO! 


SALESMAN WILL CALL! 


Teon: ° 
NATIONAL HOME STUDY SCHOOL 
|. Ni-12, 50 Eost 19th Street, New York 3, N. ¥. 


Ne dc for ar Rex GOOSk is smn 
Oe eee ee a ee eT 
He pl iar 


Brit Wome. Je 
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NEW! PERSONAL POCKET RADIO 


LISTEN WHILE YOU 
walk. RIDE, WORK! 


[EXCLUSIVE DOUBLE-SEARING 
HEAVY DUTY PUMPS 


Ree ce 


‘60 APPROVED EXERCISES, 68 PHOTOS 
> with FAMOUS DAN LURIE 


BA R BELLS 
501 $20.48, 
1o01b. 1 $25.98 


FREE BOOK. 


ON RUPTURE CARE 
Contains much helpful it 
formation. Shows how thou- 
sands have boon helped by 
the comfortable, safe WE! 
‘Truss. Write today to: 


_WEB TRUSS CO CO. Dept. PS-12 HAGERSTOWN; MD: 


When Writing to Advertisers 


Please Mention Popular Science 


FIREARMS & SWORDS 


‘You don't want to miss our new thrill-packed catalog. 


Rage tatatog 270 
Sling with your name 


Make SURE, SAFE ray 


ELECTRICAL CONNECTIONS 


The New 
SUPER G@u7 Hand Tool 


The ONE Tool for ALL Wire Sizes used in Home 
Wiring, Appliances, Automobiles 


comes with K 
ATED 
DOES ALL THESE THINGS BESIDES pee INSUL 
CUTS Wire, m 


SHEARS FREE with Each TOOL 


‘proper length for without dam 


9s Oho rede oad 12 rls fond 
Cicheck C money ordi 


ZONE... STATE. 


ee ES 


ecaenily let your fire, it'my future a 
houaange of Tires ehipped the world over. Rand that 


Make $20 to $30 


a MAcIC MAIL } Pian) 


tt 
irococt tone, plone rat complete dtala 
postage repaid. ‘Fam under no obi obligation. 


December 1955 5] 


DIESEL-AUTO MECHANICS NEEDED 
BIG PAY...GO00D FUTURE 


If you have no trade of profession 
that assures you steady employ. 
ment and top pay through good 
times or bad, regardless of whether 
you want to’ be a mechanic. tech~ 
ician. ‘salesman, exccutive—or 
have your own profitable shop—you 
should investigate NOW this oppor 

ta enter world-famous Batley’ Dicsel 

his proven way, for 
lace in the vast and ever growing 
with TOP PAY... ASSURED 


euntt; 


Schools, Prepare soursef, 
field of Diesel, 
FUTURE. 
Why Gamble With Your Future! ie 
Your future success depends largely on the repu- 
ion of the “school ‘you attend. “Don't tak 


Jobs while In schoo! 
Hon. “Return ‘ou 


Address, 


Town. 


BAILEY TECH. SCHOOLS 


1652 Se. Grand Blvd., St. Louis 4, Mo. 


CATALOG 


WORLD 
RADIO LABORATORIES 


“The World's Largest Distributor of 
Amateur Radio Equipment” 


© Pay Only 10% Down 5 

© Easy Terms 

© Liberal Trade-Ins 

© Save Over 50% on 

cond. Equipment 

© Over 800 Guarante 
Reconditioned Ite! 


‘WORLD RADIO LABORATORIES 
- ‘M15 W. Broadway — Bluffs, towa 
2) Leo 1, Mevers PERSONALIZED SERVICE 


MAIL HANDY COUPON 
D1 LABORATORIES, INC. 


away — Council Bluffs, tows 
D Recond, Eqp’t. List 
me 
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COMPLETE LOW COST SHOP METHOD 
HOME TRAINING NOW AVAILABLE 


on Big. Mover opportunities tn 
‘ ine, 


RADIO & TV NOISES 
STOP INSTANTLY 


NEW PATENTED ELECTRON| 
CLEAR TONE" filter ii 
‘ences coused by all 
i Sh 


4 


1.50 | 1 
oo coeanTee seh 
Rowsheld Prod, Dept. 20, 


FREE—Amazing Book on 


RHEUMATISM, ARTHRITIS 


1 04 ser the aches ais ad dears of Rheunatisn, 
ss ‘err scl 


as "manifested in is, NEURI 
ead today for the FREE Bo 
rant facts about why drugs. and medicine give only tempo: 
relief without removing caus 
fazed system of treatment that may. save 
obligation. Writ 
CLINIC, Dept. 36, © 


AUTOMATIC 


MAKES MEW 


PROFITS 


LEARN MEAT CUTTIN 


AT NATIONAL 
Pay After Graduation 


The steady dependable trade of Meat Cutting cay 
easily in 8 short weeks. You LEARN BY DOING 
under actual meat market conditions in big modern 
schoo! at Toledo. 
For beginners or men with experience. Get a Profit- 
store of your own. Remember, PEOPLE MUST 
FAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell 
ing, etc. A complete retail meat education. National 
School established over 30 years, Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


after you graduate. Get all the facts. Send coupon for 
FREE 52 page school catalog—TODAY. G.L. Approved. 
ER spun | 

pete ee re he 


OUTLAWED HITLER 
JUGEND DAGGER 


eh Pi 


ie heresy Sk 


wordsman, 


02 Armory aldgn, 1168 ©, 


NEW FALSE PLATE 


FROM YOUR 18 HouRS 


OLD ONE IN 
Rend us sour old troken, racked or loote plates #nd.we'll trasaforms 
ee plattle plates. NOT a 
ie wi 
‘reno SaristY YOU OR 


best fitted for your car 
HULL AUTO COMPASS 


powesies magne 
tic? interferences. unlike any. ofher._ Be 
BD cause Hull Auto Compasses have far the most 
they ave best fitted fo give YOU 
Gependable directions 


NOW ALSO IN NEW CAR COLORS 
At better dealers everywhere. 
Write for literature, 


SAVE _ $25.00 


‘Colonial; 1x10e19 Ranch: 16x12«12 
delivered postpaid 


only $13.95 


delivered postpaid 
only $12.95 


Jejmerivizg DO IT WITH DOOLEY 


Don't do it yourself; do it with mel Lots of good 
buys and good ideas for home workshops. 


These Post Lamps would retail for near $40. Cast 
aluminum, machine-litted, ready to assemble and 


install. UL approved sockets. Hinged lids. Com- 

plete, easy-to-follow instructions included. |__| 
2350 Curry Street Pl2s 
Long Beach 5, Californi 


FREE CATALOG [Pa:e nt you om, addres nd ores are 

Prelects Power € 

Heed Toots Hoes 
Tetches, 


Send Cash, Check or M. O. (no C.0.D,"s) 


te. 
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YOUR chance for 


BIGGER jon: PAY 
La) © 


Need an extra $1,000, $2,000, or more? Make it with an 
o- IDEAL LAWNMOWER 
SHARPENER 


‘There are thousands of lawnmowers 
in your locality: Average $1,000 profit 
per 250. mowers "with 
Customer satisfaction 
fand repeat business. as- 


and OPPORTUNITY in 
PLANT ENGINEERING 


GET PAY-BOOSTING KNOW-HOW ON PLANT 
EQUIPMENT AND CONTROLS FROMTHISLIBRARY 


Sured. Provide this es 
sential service with an Ideal@ 
Lawnmower Sharpener, the only 


Machine that grinds the reel to 
Mav" the bed knife, Compare by: 
‘any standard. The Teal, backed 
by’ 53 years of experience, costs 
no more. Write today for eom- 
plete, free catalog. 


‘Wp your 
‘ih this Tihrary 


ins Titus, 
SAVES750 


1 enema — np 
soe set ¥ mat 
"For Catalog, Send 309 tor 
BOX_657_ MADISON. WIS 


‘and, etc, Listings $1.00. Send now & save $. 


THE ABACUS PRESS 
Dept. A, Box 169MMM E, — Hartford 8, Conn. 


Thousands of 

Engineers Needed 

for Hard Pressed : 
Industry eciide volley toncon, parthons Treptoces 
BACHELOR OF = Dept. SR-125 ‘Route 130, Thorofare, N. J. 


SCIENCE DEGREE, 


GEIGER COUNTERS for wonium detection. All 


50, Aino TREASURE DETECTORS ond 
niente, 


(Diclecleor cox, 


775528 Vineland, North Holl) 


Gi Tool & Die Design 
Architectural Orting 

Mechanics! 

Send for FREE Inform: Baccano. 


Heald Engineering College = Serine. 

Van Ness at Post Ci Meter Elecricion 
San Francisco, California Approved for Veterant 
a 
CC as 
cary. 
a 


YAmazing new midget radio. Slips into purse 

coat pocket. Imagine... musie, news sports 
ht in the. palm of your hand! Ph 

jours or out. Tunes in"? Tocal bro 
ie 


face with bullein speaker 
tilt to give long service. Not a toy, but a 
Cp oractcal tiny radio for real Tam 


poe at ay 


hone. Durably 


Peet aie 
rSLEDO 3, O10 
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How | Found 
Relief For 


If you are among the thou- 
wuffer from 


g relief f 
‘Send. for 
ymptoms, 


Seep 
FREE BOOK [RECTAL aw; 
GIVES YOU oisoRoins } 


THE FACTS | Associated ‘a i 
WHOLESALE 
ELECTRIC GUITARS 


EELS WHEELS WH ELS 


D 


Yulecards 
$qoo 


Write today YULECAR' 
Div, MabN-Save TM. Reg. 


MAKE BIG MONEY (iia 


IN YOUR SPARE TIME... 


Selling nome brond merchon. 
dise. We give you everything 


Detecto Presto 


a Gwn business. FREE! Clon! Mama 
New 100 Page Coler Cotalog 
plus confidentiol dealers 


t. You buy 


Gilbert Ronson 


RIUM crdors shipped Imm Sessions 
from our 3-giont warehouses 


WRITE TODAY. Woring 


FRALEIB COMPANY 


Ideal Toy 


THE 


39 Union Square, Dept. P'S_New York 3, N.Y. 


ee ee 
WS | ame nit \ = 


IDEAL GIFT FOR FATHER, SON OR FRIEND. 
ac te Pernt Comin Ka Tl fr very Onder Stina, 
Hunter, Camper, Fisherman, Boy Seon, Ramp, Rancher, ee. Think of it 
Tons, precian ade ts fold easy inte the Beary 

Seat campct wit you hare (1) a regular hae, 


= 
inch ELECTRIC BOAT KIT 32 


ELECTRIC MOTOR & SPOTLIGHT / 


Serta ou 7 ended Thigh Str 
MINIATURE OUTBOARD MOTOR 


Fiedlgh baterie, Overll 


If FEATURING 60,120, 150,180,300 
ano 450 POWER MAGNIFICATION 


I wemy vevecoven- 
I ‘SUB-STAGE LIGHT ELIMINATES. 
NEED FOR EXTERNAL LIGHT SOURCE 


Feeds nere Bf wat 
eee peetecerctainy 
Peiuiannesionr ea rpese= 
ern te tt eae ST 
ty acme a et heart 
Mian shone oes eset 
$e oe 


y 


be 
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If it weren’t for brand names you'd have to be 
an engineer to know which TV set to buy 


The most complicated piece of equip- 
ment in the American home is a tele- 
vision set. 

Yet you’re not afraid to go out and 
buy one without even “looking under 
the hood.” 

What makes you so sure of yourself? 
In fact—how can you buy so many 
things you know so little about, with- 
out worrying? 

Isn’t it because you’ve learned the 
secret of safe and sound buying? 

A good brand is your best guarantee. 
No matter what kind of a product 


you're buying, you know you're right 
when you buy a good brand. You know 
the manufacturer will stand behind it 
because his reputation is at stake. You 
can depend on a good brand. 

‘The more good brands you know, the 
fewer buying mistakes you'll make. Get 
acquainted with the good brands in 
these pages and get more value for your 
shopping money. 


BRAND NAMES FOUNDATION 
Incorporated 


A Non-Profit Educational Foundation 
37 West 57th Street, New York 19, New York 


A GOOD BRAND IS YOUR BEST GUARANTEE 
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WORLD'S GREATEST 
CLASSIFIED 


yw 


OPPORTUNITIES 


Here are hundreds of opportunities offered especially 
to the readers of Popular Science Monthly. 
Read them. Answer them! You can make 


‘and save money. 


oO 
z 


% 


% 


POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 
Classified Ads only 90¢ per word insertion, payable in advance. Minimum ad 10 words. 


To be included in 


tions accepted after December 151 


‘should be in our office by 


cancella: 


‘December 21. N 
Address orders 100. K. Kelly, Classified Adv, Mor. 


1 AUTOMOBILES © 
MUDGET CARS 


ty 
Bep ae Ps 


oles, Cuilt 


a 
Se eT 
bah ak a 


iss cecal 


teclinical language. 224 ates BES astra 
fon 3 gd oogtnid a o Gaymer. Bape 
oa" “Angeles, 


IPs, 
Guile 
Seta 


POREIGN Car Scrapbook. 224 
Ht 


BRIT | Rest-A-Lee. 


from driving grain, np ring toate. 
fervice remit by postal s49o BP. 
Haines, Sop clrele Brive Bt. Toute 1. 


CLYMER'S latest an watalog 
Jus Ne 5. automobiles 


Dublished. "All" 1912 
isan eh 


ANTIQUE Automobile color slides, 22. 
‘lustrated catalog: ‘Universal, Box 
Tioe, Beverly Hilts, 


complete handbook 


‘Owner's 
Newly revised, iblished. Covers all 
"vs, 1052 to inkest 1989 Six and V-8 
‘isa a ft book for 


Beri Seder, oa 


350 diene, 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


$ S88sr0 Ta 


Besvine abel 


S| pesteena Torso Be 


SETI. 


Witehtntpatrna 


i os 

ee oak = 

hu ‘corny ‘advertisements. i . 
ac 


eal gmat. 34 bagen ea ‘cal: 
Bald riovd Clymer, Dept, i-P8, 1288 8. 


2 AUTO SUPPLIES & 
EQUIPMENT 


Parte Cutaloe, 1056 


FREE Discount catalog: power, 
i Aumatuist engineerin 

= aren 
BUY, Wholesale nationally advertined 
ute supplies as Ber prgducts 


(YDRA-Matios_ aiid Pordomatle trans 
mba mates og, Porter net 


aed, Send f 
‘PS-snoa. 
York. City 36, 


vga ng Bh About Water tnt’ 
soles ers aeons OU 


FORD genuine New 60. 
‘padtntunt Tod Bearings $400 tet Bend for 
free"price ‘ist. Gailfornia Auto Parts. Co., 
3830-P"'S6, “SanPedro St, Low angeles Ii, 


EACHAPELLE'S patgnted treatment: 
wy eae Myour motor baer, Pera. 


fae ee at 
Eo S3)" Order Tor ‘others 
Iocaily tng” malie ares ‘ters 
Fine guanuiy: aioe Nowt Wis 
Blewall Inc.. PS, ‘Wisconsin 
SAR Ba = ‘Losing compression? 


‘Custards Compression’ Seal, Tube 62 
Feould Ciord’s Eoeineering, 452 Cini 


= ore Power, Read Jeep 
Owners ad Pas 
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> | POPULAR SCIENCE OPPORTUNITIES K 


“ATTENDANT! Please Clean My Wind,‘ , RECONDITIONED Motorcycles and mo- 
anita? opp ranted “Gas “tap gna vent Capen eccigeries = Gaace 
Ph slieeSeglect 36s epek Ordena: BS Sibiareatie alee 
Jae-D-Cai, ‘Cecil, “Louisville 11, Ky. City 27, Missouri. 
vera ay ‘BICYCLE Owner's Complete, | 
BRR Pig TIS kay | pat Tforenation repeltiag’ ‘aul wieycis: 
2 peqpeten, bookie, | Ween fp the averee oeber. Wel! Sue 
bs 3 —| sede ogni re Gomer Dest 
GoRADIOS. Qusom for 1962-3-4 BS, varado, ingles, 
itenmlute” Nerdie Radio, Bot 
$68 Evanston, dino —| Soe ane aca oe 


C AMAZING, Satety Belts. Ej 


agree SE 
Nitti Sohne Nowe Serscy* | 


ALLEN Two Ton, Power Bene! 
pinch pree, ais0, “Shroalat” Allene 
Beot. PSB, Clinton, htissourl 


ey ee 
SETA SE 


CE opera Fo 

Owners ad. Page 270. ci 
Se 

esas Rea 

Fok ‘eau 

ky ar 


Read Jeep 


AVIATION 


BAcHG, Taesiog Paris 
“ BIEQARDED. GMGCL19, Tntecton Paris 


‘BOY Wholesale 50.000 Products, Liter 
ture Pree. Carter, Box O011-Pi, Chicago 80, 


AVIATION & ain catalog One 
“aqcAV ATION, gurvius bareain calaiog. On 


NGLLING, Aeacheese Ba ps, A 
Pt eo 
Guekin, 314 Beets hall 


Se.og Respectively 


Graft, Box 343, St. res, Michigan. 


wa ANCE me, ereamhish ineactons LIGHTPLANE plans. information. 64.75 
Pee posioata en "Sompany. ‘Brochures dine W. Fike. ‘Box | |. 
jench "Guieh, Cailfornia ae Anchorage. “Alasks 
For car, raion, 


TEU Athan Cane, Bt owepn. Mic 
* olor oearee mvt rea | 


fee ape Prevent fogging. 
im lento Set A 
ye 23, AUbUIe 


rar gar in 
gues TA a Ean Tals" Home 


AUTO TRAILERS 


your own 1 Plans for all 
Bandy, 


‘aller 
ayhde iuttraced" entation’ ioe Shea 
128-8. Wauenu, Wisconsin 


MOTORCYCLES, BICYCLES. 


= 
or Mnororis, ora, Tans 
Hie Rea e aa | ae 


excel 
mation $1.50. each. 
Mechanic, “lareast" pest Dank_com 
Bakes oi io, “Gives Cycle ote 


ie 

seat arte le 
iS ae 

Bend Orme. Bagge 


Fas cpg, Molar, Bias 
pee ee 
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2 Connecticut. 


fa 
Jewel Mie, Tat, Prankiin “avenue. 
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INCREASE YOUR MAIL ORDER BUSINESS 


LOOK AT THESE LOW RATES 


90 Per Word, Per Insertion WHITE SPACE—$5.00 Per Line. 
t Minimum Ad—10 Words—$9.00 CASH WITH ORDER 


IF YOU SELL A PRODUCT OR SERVICE TO MEN, USE THIS EASY MEANS TO 
GET MORE SALES. TO BE INSERTED IN THE FEBRUARY ISSUE, YOUR ORDER 
MUST REACH US BY DECEMBER 22ND. FREE BOOKLET TELLS YOU “HOW TO 
MAKE MONEY OUT OF CLASSIFIED ADVERTISING. 
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U.S. SPRINGFIELD 
RIFLE FIND 


HUNTERS! CONFISCATED 3: ea 
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Ghose STATE ARMS CORP. 90 Armory 


Y-SCORE Pewter ristor Super All Channel TV RECEPTION 
IN ALL DIRECTIONS 

2 Rocket DIRECTOR 
Sa sen 
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rose Single 


condone, please, Monty eck Quaruates: 
NATIONAL ELECTRONICS OF CLEVELAND 


HY-SCORE snus corr 


See the Greatest Show on Earth with this 


GIANT ASTRONOMICAL TELESCOPE 


FULL PRICE, 


of S2-GUFFDLK SCIENCE Senvice 
Dent. ATP-12 WATITUGR: MY. 


RUGGED DESIGN 
PROVEN IN USE 


WARN MFG. CO., Ri 


prime movers, Cannon is compl 
nd accurately detailed, including massive 
lurntable, and detaches from 2 huge, 
J-wheel tractor-trucks which ectually 
Jmove and maneuver with the gun 


5189 ATOMIC CANNON 1-10 § 5.00 
SEND FOR BRAND NEW CATALOGUE TODAY! 35¢ 
YORK 


RICHMOND HILL 18. NEW 
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COMET METAL PRODUCTS CO.. INC. 


200 WATT SECONDS! 
STROBOFLASH IIL 


he amount of ener 


at your coms 


‘duration of 1/500 
lime of six seconds 
that fast!) 

‘of 450! 


GRAFLEX40~ 
TELEPHONES 


Desk Stand Styl 
Siightty used but In excellent condition 
‘Many’ ‘Vetusbie Vase 


Wo" Has shade {nt ‘hed 
MICROPHONE, Dept X: -2904, 1760 W. Lunt Ave., Chicago 26, tik 
Have Fun, Entertainment. .. IMPROVE 
YOUR SHOOTING SKILL 
WITH THE EXCITING NEW 
BENJAMIN TARGET 
“PRACTICE OUTFIT 


BENJAMIN SUPER CO: ROCKET 
GAS PISTOL with 2-Stage fe 
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Put Up This APPROVED Fireplace and 
Chimney YOURSELF in 4 Hours 


NO MORTAR..NO MASONRY’ 


AL save 
shed 


more than 


Majestic ‘irene 


Pte Ce., Ine. 487 Erie St, Huntington, Ind 


BIG RACKET MFG. CO. 
Bex 2121 Colorado Springs, Golo, 
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KRUGER Pistol Bargain 


SINGLE SHOT 


im 
20228 ‘Grand Avenue 


Do you work all day with 


COLD FEET 2 Ga 


modern; low 
priced electric 
foot warmer 
that will keep 
you healthy, 
happy and 
comfortable 


Check stand cashiers, secretaries, assembly line workers, 
15, machine 

‘operators, telephone operators, and many others through- 
ing the praises of the Electro 


fe workers, theatre casi 


housewives, off 


out the country are no 
‘Mat. There is no furt 
feet. Many colds, caus 


Contumes leg 
wer than a 
Sean light bulb. 


PETERSON RUBBER MAT CO. 
5508 No, Hlifox Rd, opt P12, Arad, Cal 


—Gieciie ais ov $7.93 each 


Delivered free 


Crafted after famous German Lugs 
fon air or COs gun. T 

shoo! 

14mg. powder charge. 


“ne 


.12 CALIBER 


FIRED BY .14 MG. 
POWDER CHARGE 


ign. Not 

‘© small bore gun that 

‘small 12caliber lead bullets fired by light 
Beoutiful gun, swell for 

forget shooting. 4" steel barrel in knurled styrene 
stock, Overall length 8%"! Amazing low price due 
to bail and cap design, direct factory-to-you soles 

Comes with 50 bullets. Send for extra bullets or 

wvallable ot stores. Money back if not satisfied. 

KRUGER CORPORATION 
} KRUGER BURLDING, BOX K 26, ALHAMBRA, CALIF, 


} Please send . 


70 Miles 
35 Miles 


Eshelmen Cort 


HE unversrry tounspeaxens, inc. Desh R-2 


‘80 South Kensico Avenue, White Plains, N. Y. 


Gentlemen: 

Please send me information about P*S*E 
(University’s Progressive Speaker Ex- 
pansion plan for High Fidelity speaker 
systems). 

I don't believe that P*S-E can do all you 
claim for it. According to you PSE will 
solve almost all my loudspeaker prob- 
Jems forever. That's a bold statement; I 
hope you can back it up. 

‘You say that now I can buy a speaker 
and never worry about it becoming ob- 
solete, Or improve my present system 
without discarding what I have... that 
University speaker components, enclo- 
sures and networks have been so uniquely 
designed that it’s possible to start an ex- 
cellent basic system, at low cost, and add 
to it later—while enjoying immediate lis- 
tening satisfaction. This is sensational! 
Please send further information; mind 
you at no cost to me; absolutely free. 


NAME. 


STATE, 


DECEMBER 1955 
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CRAFTSMEN 


AT WORK 


Props Made from Magnesium. 
A craftsman who builds 1%hp. 
hydroplane units for sportsmen, 
Lee Renard of Utica, Ohio, found 
wooden propellers slow to turn 
out and balance, Now he saves 
time by bandsawing prop blanks 
from magnesium plate. Given a 
10° twist and finished with a disk 
sander and buffing wheel, they're 
light, strong and practically vibra- 
tion-free. At 2,000 r.p.m., they 
give a flat-bottomed boat a speed 

to eight miles an hour. 


Mode! Jeeps Run on Back-Yard Track. 
Juvenile traffic is heavy in Moose Jaw, Sask., 
when C. F. Wilson starts up the 5-hp. gaso- 
line engine that hauls these midget jeeps 
around a 10’-by14’ outdoor oval tra An 
endless chain recessed in the platform's cen- 
ter slot provides the power link for his 
popular basement-built kiddies’ ride. 
an i 
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Midget Shovel Scoops Up Orders. To 
demonstrate the performance of its latest 
electric power shovel at trade shows 
conventions, Bueyrus-Erie has just built this 
381-pound model of the huge earth mo 
A full-size shovel control panel puts the on 
twelfth-scale midget through every maneu- 
ver that is engineered into the big machine. 


Cadillac of Tugboat Models. Seven 
feet long and weighing 65 pounds with- 
out ballast, this finely detailed model of 
a Great Lakes tug churns through the 
water at better than five knots, driven 
by a one-cylinder steam engine working 
at 125 pounds’ pressure. General Motors’ 
Cadillac Division power engineer Ray 
Tarenski spent eight months building the 
aluminum hull, the engine and the super- 
structure from scratch. The boiler is fired 
by a blowtorch under air pressure, 


GH SCHOOL GRADUATES! 


Pl 


Graduate, Franklin Central School 


“I picked 
my own spot 


in the Army!” 


FC. JOHN L. MILLER 
Franklin, New York 


“You can, too— 


by choosing your training before enlistment 


“Yes—and I speak from experience! Right now 
I'man Army specialist in radio repair. I picked 
the course myself—and studied at an Army 
school. In fact, I've done so well that the 
Army's now giving me a second course in 
television! So you see, I'm pretty well set! And 
it’s all because I entered the Army the right 
way . . . by reserving my training before en- 
listment. What's more, you can do the samef 


Over 100 courses ready and waiting! 
There are over 100 courses to choose from— 
aviation, engineering, commu! 
cine, guided missiles, photography—almost 
anything you're interested in. And you couldn't 
ask for finer training or better equipment. 
Your schooling is guaranteed! No it’s, and’s, 
or but’s about it! The course you select is the 


course you'll ge-—or you don'r enlist! That 
way you can’t lose! 


How you can qualify 

“Ifyou have a high school diploma or its equiv- 
alent, or if you are a high school senior, you 
can reserve your Army schooling right now! 
See if this isn’t just the deal you've been look- 
ing for.” 


FOR FULL DETAILS, CLIP THIS COUPON 
‘AND MAIL IT TODAY! 


ee 


THE ADJUTANT GENERAL 
Department of the Army, 
Washington 25, D.C. 

Attn: AGSN 


Please send me the Army booklet describing special 
‘opportunities for high school graduates. 


PS 56.1 


ADDRESS. 


ony STATE... DATE OF GRAD. 


peeeeeee== 
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DecemBer 1955 7] 


Work on a tamed H-bomb ror generating elec- 
tricity is already under way at five U.S. 
laboratories: Princeton, NYU, Los Alamos, 
Oak Ridge and Livermore. The obvious dif- 
ficulties involved in operating such a 
miniature sun on earth--controlling its 
100,000,000° heat and avoiding an explo- 
sion--seem to have been licked, the Atomic 
Energy Commission indicates without ex- 
plaining how. The problem now, the scien- 
tists say, is getting more-power out than 
must be put in to keep the reaction going. 


They're building the “moons” that Project Van- 
guard will fire into space in '57 or '58. 
The contract for the first "bird" went 
to Glenn L. Martin Co., which makes the 
Navy's Viking rockets. General Electric 
will build the first-stage rocket motor. 


HARDTOPS, WAGONS CONTINUE TO GAIN 


PASSENGER-CAR FACTORY 
SALES BY BODY TYPE 


Electric door locks are Detroit's latest safety 


idea. They would keep car doors shut 
“until you pushed a button on the dash. 
least one maker is expected to introduce 
them soon . . . THE AAA IS CHEERING ON 
the auto safety race. The Association 
urged manufacturers "to tone down their 
emphasis on horsepower and devote more 
thought to ways of protecting the driver.” 


The victory over polio seemea secure this fall. 
Some 7,000,000 children got Salk shots. 
They contracted 25 to 50 percent less 
polio than unvaccinated youngsters. 
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At 


Pilots understand radio messages 
better, especially when there 
is static, if the speaker stut- 
ters. “Wuh-one, tuh-two” is 
clearer than “one, two.” Ohio 
State researchers also found 
that a kind of electronic stut- 
tering increases clarity. This 
they call “delayed hearing.” It 
involves feeding the sound to 
one of the hearer’s ears a frac- 
tion of a second after it is fed 
to the other ear. 


Antibiotics may soon preserve 
food as well as cure disease 
and fatten livestock. A dash of 
Terramycin keeps milk fresh 
for weeks, and doubles the 
shelf life of salad greens. 


Research rockets will be caught 
on the fly if an Australian 
scheme works out. The rockets 
have parachutes to lower them 
back to earth, but are often 
damaged by bumpy landings. 
To catch them in the 
pilot will tow a line: hay 
grapnels, maneuvering so thi 
his grapnels hook a line tra 
ing from each rocket’s para- 
chute. The pilot will then fly 
down a gully spanned by 
cables and transfer his catch 
to these cables. 


New book. The universe accord- 
ing to Hoyle (Cambridge 
University’s Fred Hoyle, that 
is) gets a sprightly treatment 
in Frontiers of Astronomy 
{Harper & Brothers, New 

York, $2.50). Hoyle explains 
everything from the center of 
the earth to the farthest stars. 
Illustrations are outstanding. 


the Test Drivers! 


+ 


THE FABULOUS 56 PONTIAC WITH A BIG AND VITAL GENERAL MOTORS “AUTOMOTIVE FIRST"! 


e us—it isn't easy to impress a test 


Pontiac's new big-bore Strato-Streak V8 
with the terrific thrust of 227 horsepower. 
General Motors’ new Strato-Flight Hydra- 
Matic* that gentles this mighty “go” to 
smoothness beyond belief. 
weed a test track to prove that 
of a lifetime. 
“stop-and-go™ re- 
sponse as fast as thought itself. A hill helps. 
High or low,‘it’s left behind without a sign 
of effort. And passing definitely pins it down, 


PONTIAC MOTOR DIVISION OF GENERAL MOTORS CORPORATION 


Gun it and instant, flashing power sweeps 
you swiftly by the loitering car 
drag, no lag—just safe and certain “go”! 

There’s plenty more to ch 
safety of hig new brakes, a steady ride, ad- 
vanced control rous new beauty. 

But, above all, fabulous new “go” 
that gets you! 

Drive a Pontiac today for a glorious 
double thrill. There'll be pride in your 
heart, a torrent at your toc-tip, What more 
could anyone want? 


"An extra cost option 


“5s PONTIAC 
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If you drive one of these cars... BUICK, CADILLAC, 
CHEVROLET, CHRYSLER, DODGE, FORD, HUDSON, MERCURY, 
NASH, OLDSMOBILE, PLYMOUTH, PONTIAC, STUDEBAKER, 
here’s a sure-fire way to get all the horsepower 


and performance you paid for! 


SS WESTERN = 


Why settle for claims when it’s results you want from 
spark plugs! Claims didn’t count at Darlington when all 
stock cars in the classic Southern “500"—cars exactly like 
yours—were tuned to razor-sharp perfection by the nation’s 
best mechanics. 

Only results pay off—so full-firing, 5-rib Champions were 
installed in every car which did not already have them for 
extra horsepower and performance. 

Give your car a chance to show what it can do. You're 
paying for top performance. Get it with Champions! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Any car is better with 5-rib Champion Spark Plugs! 
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EASY CUTTING, with saw or knife, makes con- 
To make for pipes or 
seratch 


gether, Finally he sprayed an inch of 
concrete on the exterior and an inch of 
plaster on the interior. The rough plastic 
surface bonds to the concrete and plaster 
better than lath would, making a solid 
sandwich five inches thick, Result: a 
wall with twice the compressive strength 
that the building code requires and one 
that could stand up to a 200-mile-an- 
hour hurricane. 

That's how the walls of the Emerson 
house are built. Emerson figures he saved 
10 percent on wall cost, largely because 
Styrofoam is so light in w ‘ight and easy 
to cut that the work went fast. With 
the assembly-line methods that a builder 
would employ on development houses, 
the new method should prove to be still 
more economical. 

A big saving came from Styrofoam’s 
insulating effectiveness. This made pos- 
sible heating and air-conditioning units 
a third smaller than a conventional house 
of the same size would require. 

The roof is also Styrofoam, laid as 
shingles in mortar over a built-up deck 
of wood, tar and felt. A flat Styrofoam 
roof would have been simpler and 
cheaper, requiring no shaping of the 
plastic slabs and no deck underneath 
them. But Mrs. Emerson doesn’t like the 
looks of a flat-roofed house. 

In one room where Emerson wanted 
a marble floor, the subfooring is Styro- 
foam. Over the plastic, thin marble tiles 
safely support a grand piano. END 


Solar Heat Melts Minerals 


Varontzixc diamonds, melting granite 
or burning holes in zircon takes only a few 
seconds in a solar furnace adapted from a 
surplus Army searchlight by a Fordham 
University sci Its 60-inch mirror 
focuses the sun's rays to create temper- 
atures above 9,000 degrees. 


Warm Hands Take Cold Cash 


Fincencess gloves, necessary for mal 
ing change, are little protection for toll 
collectors when it's cold outside. This 
hand warmer—a section of pipe containing 
a heating element—solves the problem at 
the Benjamin Franklin Bridge connecting 
Philadelphia with Camden, N. J. 
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New Comet 
Designed to 


Cruiseat @ 
500 M.P.H. 


BA010 


With this aircraft nowhere on earth will 
involve a journey of more than 36 hours. 


Roll: 
hip it 


in an Air 


m 1 airliner 
vhat 


weds ois 
AILERON AND RUODER SERV 


noostes rome 


new Mark IV i groun 20 1 jet airliners, 
improved of earlier s | 
Comets that enjoyed brief popularity , 1 to the Mark 


Africa-Asia runs, Their jet . 7 


jeadership in 


that were | 
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New Solder 
May Cut Cost 
Of TV Tubes 


A LOW-TEMPERA- 
ure glass solder for 
sealing the face on 
color-TVV picture tubes 
may make assembly 
quick and economical. 

Elements are put in 
through the face, in- 
stead of the neck. The 
Owens-Illinois solder is 
then applied and the 
clamped face sealed on 
in an oven. 


Missouri Bridge 
Named Year’s 
Handsomest 


Honons for the most 
beautiful large steel 
bridge completed last 
year go to this Missouri 
River span at Kan 


An Americ: 
tute of Steel Construc- 
tion jury selected it 
both for design and 
for its economical use 
of materials. 


Voice Powers 
Army Radio 
Transmitter 

Ustxe a single tran- 
sistor and matched 
circuit, a new radio 
transmitter operates on 
energy generated by 
the sender's voice. 

Inventor George 
Bryan, Signal Corps 
engineer at Fort Mon- 
mouth, N, J., is shown 
at left studying the 
oscilloscope wave 
pattern as he talks into 
a mouthpiece housing 
the transmitter. A com- 
panion receiver is now 
being developed. 


POPULAR 
SCIENCE /#P 


wounen on Monthly 


Will tomorrow’s home have plastic walls and roof? 
This house in Texas, which does, may point the way. 


He Built His House 


of Foam 


HE snowlike foamed pla 
see in window displ: 
the last material that you'd 


to use to build a house. But that’s e 
what was used to make the load-bearing 
walls and roof of a handsome new home 
in Houston, Tex. 

The owner, Dean Emerson, thought of 
building with Styrofoam because he is 
a wholesale distributor of the stuff. But 
no contractor would touch the job. So 
Emerson went ahead and started build- 
ing the house himself, When he moves 
in next month, he will have a better than 
ordinary house, and one that cost him 
about 15 percent less money. 

The Emerson house may well mark a 
turning point in the venerable art of 
home building. It is one of the first 
meant-to-be-lived-in dwellings to rely on 
plastic for structural strength. The plastic 


IT’S NO FEAT for Dean 
Emerson to lift a slab 
of the plastic used to 
build his house. Piece 
nine feet long y 
only 444 pounds. 


iv 
a 
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id. These are roof shingles, cut to 
from standard rectangular slabs. Note 
'y of uncoated slabs (background). 


here is not decoration or window glazing. 
It holds the roof up and keeps the rain 
out, You can’t see any of the plastic— 
it is all covered with cement or plaster 
—and the house looks like a conventional 
stucco job. 

Styrofoam is mostly air: a moderate- 
ly hard block of foamed polystyrene 
plastic. It sparkles so prettily and shapes 
so easily that it is widely used for florists 
displays and_store-window decorations. 
One of the best low-temperature insu- 


SPRAYED-ON CONCRETE an inch thick makes outside layer) of 
walls, Note the tensioning wires, which contribute much to 
strength, on unsprayed part. Interior is sprayed with an inch 
of plaster to make a standard five-inch-thick wall. 
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YOU CAN STAND ON IT. And workmen do just 
that as they lay roof shingles in mortar. Under 
shingles is a tarred wooden deck. Emerson says 
that you could build a bonfire on his roof. 


lations, it is also waterproof, a good 
vapor barrier, fire resistant, and dis 
ful to bugs and rats. 

How to make it strong. Houston en- 
gineer Francis J. Niven figured that out. 
He stacked the plastic slabs like logs 
no mortar, just mastic between vertical 
joints only. Then he tied the stack on 
both sides with steel wire strung between 
a timber plate and the concrete slab 
foundation, applying tension that practi- 
cally welded the individual slabs  to- 


r 


TEST BUILDING, put up two years 
ago, proved durability of plastic 
construction. The building will 
be used as a guest house now. 
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Sun ENERGY captured in 432 silicon disks, 
each the size of a quarter, powers an experi- 
mental circuit that serves eight Bell Tele- 
phone subscribers at Americus, Ga. Light 
striking the positive-negative junction on the 


Uriurzinc the sun to operate a radio set 
that he perfected, E. Laird Campbell con- 
tacts two stations 200 feet away. An output 
of .0015 watt transmitted messages on a fre- 
quency of 1,814 kilocycles during a test by 
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Sunlight Trapped on a Telephone Pole Powers 


Converted Solar Energy Puts Amateur Radio Station on the Air 


Rural Line 


disk surfaces sets up an electrostatic charge, 
which is drawn by wire from the plastic- 
enclosed solar battery. Excess current feeds 
into a storage battery lower down on the pole 
to supply subscribers with power at night. 


the American Radio Relay League at North 
Granby, Conn. In the close-up on the right, 
six self-generating photocells, mounted on 
a bracket to face the sun, power the receiver 
(left) and the transmitter (center). 
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Half-Hammock to Turn Chair into 
Lounge. Detachable canvas strips run- 
ning from seat to seat might add a touch 
of comfort to bus, train, or even station- 


Spindle to Seat All Records. A re- 
tractable center for 45-r.p.m.’s would fit 
around the small spindle on this phono- 
graph, Springs would lift the large center 
to receive 45's; weight of standard disk 
would lower it flush with turntable surface. 


¥ 
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Please turn the page for more new ideas 


04 0 <a Fan 


wagon travel. Attached to reclining seats, 
they'd let a rider sit or stretch out in legs-up 
position. Or, by releasing snap fasteners, 
he could lower the tape to sit erect. 


: 


Dish to Reel In Soap. Soap wouldn't 
slide under foot or melt away so fast if 
it reeled into this wall holder, The cake 
would hook to the end of a spring-wound 
line; by tugging the line, you could catch 
or release the window-shade-type spring. 
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MORE New Ideas from the Inventors 


4 Fork to Clean Forks. Many dishwash- 


ing gadgets tend to skip over food par- 
ticles that settle between the tines of a fork 
or cling to hard-to-reach surfaces between 
the tines and the base. The bristled clumps 
on this cleaning fork would dig into such 
missed places, The tool is designed to sim- 
plify polishing as well as cleaning. 


Tear-Off Grill to ‘Clean’? Itself. In- 

stead of scrubbing this cooking surface, 
you'd just pull a clean, new grill into posi- 
tion and tear off the soiled part. A roll of 
metal foil in a dispenser at the back of the 
stove would supply the renewable grill tops. 
The foil could be indented to form a grease 
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5 Lamp to Carry Its Own Socket. You 
could spot your Christmas-tree lights 
where they'd show up best with this GE- 
patented outfit, Bent prongs on each lamp 
base would fit into a channel on a matching 
two-conductor wire. One twist would drive 
the pins through the insulation, fasten the 
bulb in place, and make electrical contact. 


receptacle, The cooking area would be sur- 
rounded by a hinged frame that would act 
as a guide for the foil and keep it taut. A 
sharp edge at the front of the frame would 
serve as a cutter for foil that had been used. 
The disposable grill could be heated by con- 
ventional gas or electric burners. 


1 Heated Blade to Scrape Ice. Plugged 
into the cigarette-lighter socket, this elec- 
trically heated wiper would de-ice your 
automobile windshield by combined scrap- 
ing and melting action, A heating coil just 
behind the replaceable metal blade would 
warm the scraping edge. Insulated packing 
would keep the handle cool. 


Hassock to Warm Your Feet. You 

could rest your dogs on top of this has- 
sock or warm them inside by pressing them 
against a hinged panel, Opening the door 
would turn on a heating unit. When you 
removed your feet, the door would spring 
shut and automatically turn off the juice. 


Machine Gun to Fire Itself. By drop- 

ping spring-operated machine guns, 
planes could strafe a wide area without ex- 
posing themselves to ground fire. Landing 
impact would drive the mount's supporting 
spike into the earth and set off the firing 
mechanism. Paired guns, oppositely pointed, 
would revolve and wind downward on a 
threaded shaft. Reaching bottom, they'd 


trigger a self-destroying explosive charge. 
SESS 


U.S, petents om these incentions have, been granted 
B. Bric fansas City, Ki ‘Mack Ht 
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Farmer Strafes Mice from Air 


Tuoucn a furnace pipe over the side of 
his plane, Russell Sage bombs field mice with 
poison pellets. Prop blast through a venturi- 
tube setup forces bait, dropped at low alti- 
tude, to a crop’s base. The Burt, N.Y., flying 
farmer seeds an acre in two minutes. 


92 roruLar sciENcE 


Safety Fixtures 
Put More Light 
Into Coal Mines 


FLUORESCENT 
lamps, in firedamp- 
proof fixtures ironclad 
against sparking, now 
give Ruhr coal miners 
more working light. 

In another type, 
compressed air rushing 
through the lamp cas- 
ing clears out any ex- 
plosive seepage before 
current enters as the 
tube is turned on, 

And in Dutch mines, 
cold lamps having non- 
afterglow cathodes and 
no starters give eight 
times the light of in- 
candescent systems. An 
explosion-proof plug-in 
base and adjustable 
sockets at both ends of 
the fixtures make lamp 
changing easy, 


Britain Pushes Peaceful Atoms 

“Duo,” a heavy-water reactor to be com- 
pleted in Britain next year, is shown in the 
model above. With the highest neutron flux 
of any research reactor in Western Europe, 
it will help determine the pattern of Brit- 
ain’s future reactors for generating power. 


Truck-Train 
Follows Leader 
Around Corners 


ALL-WHEEL drive, 
plus automatic ste: 
ing through mechani- 
cal couplings, guides 
each vehicle in this 
eight-truck train in the 
tracks of the one 
ahead, even on sharp 
tums, The operator in 
the forward truck 
steers the two front 
wheels by means of an 
electric control , 

Power for the train, 
built by R. G. Le- 
Tourneau, Inc., of 
Longview, Tex 
comes from a generat- 
ing plant in one 
which supplies juice to 
a motor in each wheel 
of each of the trucks 
in the train, 

Tires, as much as 10 
feet high and four feet 
wide, and flexibly 
mounted axle able 
the train to travel off 
the highway over 
sand, snow, mud and 
rough ground. 


Three Heads 
Better Than One 
For TV Editing 


Tms “three-headed 
monster” is used by 
Disney Studios to save 
time d_costs in edit- 
ing TV shows. 

Negative film, taken 
by three cameras, is 
run on the right-hand 
reels of each mount. 
An editor (visible 
through the glass win- 
dow) can blow up 
scenes on a master 
screen from any of the 
monitors below it. A 
sound track is at left 
on the center unit. 
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Science Is Popular 
in Toyland Now 


PHOTOS BY W.W. MORRIS 


HEN more than 50,000,000 pairs 
of excited small hands have torn 
the gay wrappings off their presents, 
on the last Sunday morning this month, 
there will be more science toys in ac- 
tion under America’s Christmas trees 
than ever before. The reason is that 
this year’s new toys are, as always, a 
child’s reflection of the adult world. 
Toys have become a year-round 
business instead of a Christmas and 
birthday splurge, and sales will top 
the billion-dollar mark in 1955, says 
the Toy Guidance Council. The ones 
shown on these pages are among the 
most ingenious of the new crop. Among 
others are chemical sets with atom- 
ic-energy experiments, Geiger counters 
and a uranium-prospecting game. 


. Building Blocks and Dowels. The 
or cubes, of Space Builder have 
nto which dowels of varied lengths 
youngsters below, using 
geometric patterns, have built the frame- 
work for a boy-size Indian tepee. 


Mobile Rocket Launcher. The plas- 
“birds” fired by this reproduction of 
a military missile launcher have a soft 
nose so that even a direct won't hurt 
furniture or walls. A ratchet gear raises 
and Jowers the launcher realistically. 


t 


Racer with a Real Engine. A one- 
cylinder engine, weighing less than an 
ounce, powers the Automite race car. 
The engine has a cord-pull starter, but 
this lad does the job by holding one 
car wheel against a spinning bike wheel. 
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Remote-Control Flight Traine: 


el 
rotor blades) of these ai 


5. Mobile Communications Center. 
This six-wheel tractor-trailer has a micro- 
phone and loudspeaker, a revolving 
searchlight that can be flashed on and 


Please turn the page for more new toys 


manually controlled in clim 
and landings. Props are fle 


tric motor spins the props (or helicopter 
craft. Once a 


oe 


6. Spaceship Built for Two. Junior is 
waiting for his copilot before blasting off 
in this seven-foot, fiberboard rocket 
plane. The assemble-it-yourself ship has 
a hinged cockpit canopy and a complete 
make-believe “instrument” p: 
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7. Outboard-Powered Speedboat 
kicker lifts this plastic Corvette Hydro 
hull right out of the water as it races 
either on a straightaway or in a circular 
course at the end of a control line. The 
18-inch boat comes fully assembled. 


11. Air-Navigation School. A movable 


nstructions. Land- 
irport score points; hazards, 
such as storms, result in penalties. 


PRUNES, 


Mort of these toys are generally acsibuble in ts 
and approsimate retait prices: I. Tdeat T 

Irvington, NoJe ($16); 3. Indusirial Tr 
2040 Centinela Ave, Lor Angeles 54 (5 
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By 
8. Mechanized Sand Bucket. The two- 
level Aerial Sand Loader has a traveling 
cab with a clamshell shovel. Sand scooped 
up by the bucket is loaded into a mov- 
able hopper, which has a release for 
dumping it into the truck below, 


12. Remote-Control Dump Truck. 
One hand-held control unit puts this work 
truck through its paces, Turning a gear 
wheel steers the truck as battery power 
drives the vehicle in two forward speeds 
or reverse. Horn and headlights work. 


6 (8 to 8); 1. Wen 
jewerk, “Nd. (810); 6. Hon 


ine fae Hist of manufacturers at distributors, 
Warilvn Products. Ine. 3) Rence Place 
or House 


9. Jet-Propelled Rocket. For flig 
several hundred feet straight up, fill the 
eight-inch plastic rocket one-third full of 
water, pump in air (inset) and press a 
trigger. In flight, water ejected by com- 
pressed air makes a visible jet stream. 


13. Electric Freight Handler. Press a 
button on this American Flyer accessory 
and Louie the Loader swings his fork- 
lift truck around to a ramp where he 
picks up an oil drum. Then he drives 
across the platform and dumps it. 


1, Linbrook, No¥. (85) 7. Wen Mar Carp 
Minn. (816); 9. Park Plastien, 640 Park i 
Ie Parker Brow, Tater Satom. Ws 

or Square. New Haven 6, € 


ing School, a magnet moves tiny meta 
automobiles through streets, in and out 
of a garage and filling station, through 
a tunnel, Drivers can learn how to park, 
and practice safe-driving rules, 


14. Robot Driver. No, he won't hurt 
that table leg. When the tor touches 
an obstacle, Marvelous Mike’s arms and 
legs go into action as he shifts, backs 
up and goes forward again along an- 
other path. Batteries operate it. 


+ 64 (619): 2, Mound Metelereft, Inews 
Inca, $432 We 102 Stee Lon Angeles 

Ya B23 Src AVC 10 (523); 18. A.C, Cilbert 
Rerhbone, turore. Il. ($10). 
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Walkie-Talkie Carhops Speed Service at Drive-in Restaurant 


‘Tue young lady in the photo (left) uses 
a lightweight walkie-talkie to call orders into 
the kitchen at Schilling’s Drive-in Restaurant 
near Covington, Ky. The woman in the car 
thus gets her food faster. It's part of an 
electronic setup developed by Frank Lindley 


Two Engines Juice Up Dragster 

Wir an Oldsmobile engine in front and 
a Cadillac in the rear, the “Bustle Bomb” 
(above) whooshed to a new drag-race record 
of 151 m.p.h. with driver Lloyd Scott. The 
Olds powers the car for the first 50 feet, then 
the Caddy cuts in. Reason: with 700 hp. 
between them, full power might cause ex- 
cessive wheel spin at the start. 
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of Cincinnati. An operator at a receiver takes 
down orders from the walkie-talkie carhops. 
Then, when the food and check are ready, 
carhops are alerted by different-colored lights 
on signal boxes located so that they can be 
seen from anywhere in the parking area. 


Geiger Counter Works in Car 
You can hunt for uranium or detect 
ation within a 50-foot radius while driving 
along in this car. Frank C. Strebe, University 
of California, fitted it with a detector that 
taps the car radio for power and sounds off 
with radiation clicks through its loudspea 
The Geiger-Mueller tube and the other el 
tronic parts used cost him about $30. 


MODEL "A" FORD shiFT Bama 


_ 


Automatic Drive Catches oe with Rockin’ Chair 


self a new kind of rockin 
this feller, a 
'd worked with 
t rocks automatic- 
engine and gears. 
s Frank Miller, Other fellers 
vb € nelly, Joe Wright and 
k in Huntington Station, N. Y 
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FLYING BRAIN in these 
black boxes, occupying 
a total of 29 cubic feet, 
is about equal in com: 
plexity to 200 television 
cludes a radar 
, antenna, re- 
ceiver, computer, pilot's 
scope, and manual ra- 
dar control. The photo- 
graph directly opposite 
shows the whole works 
jammed into an F94, 


They Hit ’Em When 


HAT'S it like to attack an invis- 
ible bomber in a modern inter- 
ceptor plane? The drawings be: 


low show all that the pilot needs to see. 
Above is the equipment that makes blind 
kills possible, replacing human responses 
with lightning-quick radar and computer 
reactions, 
Every U 


ties the 


. interceptor now 


Hughes fire-control em, which “see 
by radar, computes course and firing 
data, and puts all the information that 
the pilot requires on a single radarscope. 

Developed by the Hughes Aircraft Co., 
Culver City, Calif., the control system 
continuously shows the pilot how to fly a 
lead collision course despite evasion tac- 
Seconds before the interceptor 


Fire-control system “‘sees” by radar, computes attack 


x» : 
2 : 
$0 
. s 
oo eo é <3 
36h 30 sob 30 


GROUND RADAR guides inter- 
ceptor to target area. Pilot's 
scope shows a vertical line 
sweeping from side to side, 
covering radar arc of 120° 
Horizontal line (artificial hori- 
zon) shows plane’s attitude. 
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IN RADAR RANGE, sweep line 
on pilot's scope shows a bright 
blip. Scale at left gives the 
distance, azimuth reading the 
angular’ position of target 
from interceptor. Here it is 
15° to port and 20 miles away. 


USING HAND CONTROL, pilot 
can move antenna (as shown 
by sweep line) to spotlight 
bomber in his radar beam, He 
then presses the lock-on bu 
ton, Beam follows target auto- 
matically, as image changes. 


NOSE THAT KNOWS. An- 
tenna, here wrapped up 
to conceal the features 
that are still secret, au- 
tomatically sweeps from 
side to side over a 120° 
are, This sweep shows 
‘on scope as a vertical 
line moving back and 
forth (see drawing at 
left below). Pilot can 
stop it on his target 
when contact is made. 


They Can’t See ’Em 


reaches firing position, the scope image 
tightens up its flight path. The computer 
fires the rockets at just the right instant. 

A further development, control-system 
tie-in, actually flies the plane from the 
moment the pilot locks on to his target 
until the attack is over. 

Similar control systems will guide the 
firing of the Hughes Falcon (PSM, May 


‘55, p. 127). Having a brain of its own, it 
can be launched much farther from its 
target than can rockets. At supersonic 
speed it can reach its target long before 
the launching plane could. Self-contained 
radar and computer equipment, so min- 
iaturized as to be equivalent to com- 
pressing two TV sets into a foot! 
guide it to its kill—Harry Walton. 


course and firing data, and puts it all on the pilot’s scope. 


= 
a 


é % 


NEW IMAGE on scope replaces 
sweep line with circle, target 


blip with steering dot. Pilot 
must the dot”—center it 
in the . Computer plots 


data to bring the interceptor 
on a lead collision course. 


WITH 20 SECONDS to go, the 
steering dot suddenly shrinks, 
forcing pilot to fly more pre- 
cisely. The artificial horizon 
shows tilt of _interceptor’s 
wings. At 4¥%-second mark, 
the circle changes to a bar. 


PILOT HAS SECONDS to level 
off for actual attack, aided by 
bar on scope. As rockets are 
Iaunched by fire control, scope 
image changes to a cross to 
show attack is over, then re- 
turns to normal search. 
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World’s Largest 
Building to Top 


R.R. Station 


Giant curved TV screens surrounding one huge hall will picture world-wide news events. 


New York's proposed Palace of Progress, 
planned for permanent industrial exhibits, will 
use electronics, automation and TV to sell mer- 
chandise. Designed for use by 50,000 people, its 
154,000,000 cubic feet will be nearly double 
the space in the Pentagon and will top the 
Great Pyramid’s by 61,000,000. It would be 
built on massive girders over Penn Station 
without interrupting a daily flow of 689 trains, 


A ohn 


GREAT PYRAMIO MERCHANDISE 
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Portable Wall Forms 
Speed Home Building 


OneE-piEcE steel forms, 
moved from site to site on a 
huge derrick, are being used 
to put up six homes a day in 
an all-concrete, 1,625-house 
project in Puerto Rico. 

Outer and inner walls are 
poured in one operation after 
a floor slab is laid, wiring and 
plumbing installed, and rein- 
forcing rods set in. A slab roof 
tops the three-bedroom home. 


Kapok Harvesting, Anyone? 
Kapok trees like this one are going beg- 
ging in the wilds of Ecuador. The Ministry 
of Economy has opened large tracts of land 
and is soliciting pioneers to develop the 
trees. There's little of a kapok that can’t be 
converted—from the bark to the cottonlike 
hair on the fruit, which is used in clothes 
and as stuffing for pillows and life preservers. 


Prefab Would Seat 100,000 


Hene’s a model of a $17,000,000 prefab, 
a huge convention hall proposed for Chi- 
cago. Plans call for a structure 1,000 feet 
long and 600 feet wide, with a ceiling that 
sweeps up to 150 feet at the top of its arch. 
The main floor would seat 75,000 and an 
air-conditioned gallery 25,000 more. 


Huge Tunnel Floats to Site 

Ir’s launching day on the Delaware for 
this huge section of a steel tunnel. With 22 
others, it will be towed south to form a 
vehicular tunnel under Hampton Roads, Va. 
Concrete partly filling the double walls of 
the 300-foot casings will act as ballast on 
the two-day river-canal journey from Bald- 
win Locomotive’s Philadelphia plant. 


Post Office Gives Superservice 


Tus motorist mails her parcels, without 
leaving her car, at a drive-in window in a 
new Palo Alto, Calif., post-office annex. In 
fair weather stamps can be bought, mail re- 
ceived or deposited through an open Dutch 
door. Voice ports and a slide-through drawer 
help when windows are closed. 
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WORLD'S FIRST multi-jet seaplane, hailed by liners, is this Martin SeaMaster, now being © 
the author as the shape of things to come in flight-tested for the Navy as a bomber. 


,000,000-mile pilot tells why 


We'll Soon Ride 
Jet Flying Boats 


By Byron Moore From his book, The First Five Million Miles, published by Harper & Brothers, New York 


OUR DC-7 neared New York's 
THE AUTHOR: Byron A Idlewild Airport on a recent flight, 
Pere 8 ties rae Air Traffic Control informed us 
began his flying career that the weather was marginal and that 
hot —— a we could expect a delay of 85 minutes 
TORS, Hiaalso hasbeen before being cleared to land. 
ilot. Next? “As I see We'd have two hours and 15 minutes 
»” he says, “it’s a of fuel to play with. We could hang 
vere. hetwens aly. around Idlewild in the holding stack for 


tirement and the a y i 
vent of jet transports.” 44 minutes, if need be; then proceed to 


IN, SERVICE: Convair Tradeyrind is the Navy's most modem IN DISCARD: Howard, Hughes 
Splaghont tsenapert naw. Tarhiondiven propellers give this “wooden monster,” as the author 
jane a speed of 350 m.p-h., compared to a pure jet’s 600. calls it, never got higher off the 
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IF REDESIGNED to carry passengers, the author 
says, the four-jet SeaMaster, cruising at 600 


Boston, where the weather was good, 
and land with our 45 minutes’ legal re- 
serve of fuel, 

We decided to make a try for Idlewild 
—and managed to squeeze in. 

Had we been flying a jet that night, 
we couldn’t have even attempted a land- 
ing at Idlewild, Along about Columbus, 
Ohio, we'd have changed our destination 
to Washington or Boston, or wherever 
the weather was good. Then we would 
either have put the disgruntled passen- 
ers on the train or on a piston-engine 
plane to complete their journey. 

You see, jets consume enormous quan- 
tities of fuel. To get to its destination be- 
fore running out of fuel, the jet relies on 
speed. Once the jet plane starts descent, 
it is committed to land. 

Before the airlines can use land-based 


water than this. Powered by 
ight piston engines, it was de- 
signed to carry 700 troops. 


IN DOUBT: Britain's Princess is the biggest boat actu 
But plans for more were suspended when even its 10 turboprops 
proved to be not enough for satisfactory performance. 


é 3 


miles an hour 40,000 feet up, could cut trans- 
continental airline time nearly in half. 


jets with any degree of safety and reli- 
ability, foolproof electronic landing aids 
will have to be developed that will per- 
mit them to land no matter what the 
weather. 

On the other hand, had we been flying 
a water-based jet, we'd have landed at 
our original destination as a matter of 
course—and here is where I climb out 
on a limb to predict the future of jet 
airliners. 

A decade ago it was thought that the 
flying boat—king-size version—would be 
the answer to ocean flying. In 1944. an 
$18 million order was placed by the War 
Department with Kaiser-Hughes Aircraft 
to build three huge eight-engine craft, 
an order that was subsequently canceled. 
For Howard Hughes’ wooden monster 
was destined to failure even before it was 


to fly. 
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first sketched on the drawing board. 

Why? Because of the propellers. Spray 
can damage a propeller as seriously as 
sand or gravel. To keep them clear of 
heavy spray they had to be placed high. 
But if they are mounted high, their line 
of thrust relative to the center of resist- 
ance of the plane is offset. Attach the 
string to the very top of a kite and it im- 
mediately takes a nose dive. It's the 
me with a flying boat, whether a World 
War I MF Boat or a supercolossal air- 
liner. With the propellers high—and they 
haye to be high—the plane wants to nose- 
dive when the power 
is applied. 

Not so with a jet- 
powered flying boat. 
While the air intakes 
must be high enough 
to keep green water 
out of them, this is 
nowhere near so 
high as is the case 
with propellers. A jet 
flying boat can be at 
least as efficient as its 
land-based counter- 
part, For one thing 
the very substantial 
weight of the land- 
ing-gear mechanism 
is eliminated, 

Another factor is the airport problem. 
The present trend toward longer run- 
ways, the tendency of housing develop- 
ments to surround present airports, creat- 
ing a noise problem as well as a hazard, 
is shoving airports ever farther from the 
cities. In some cases the time consumed 
bucking traffic to and from the airports 
exceeds the time in the air, This situation 
will continue to worsen, 

Blind landing would be no problem 
for the jet flying boat. Blind landings 
could be accomplished in land-based 
planes if runways of sufficient length and 
breadth were available—five miles long 
and a half-mile wide, for instance; obvi- 
ously impractical and economically out 
of the question, of course. 

But on each of our coasts we have un- 
limited sea-ro6in. 
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lakes near most bi 
flying-boat enthusi 
seaplanes over land. 


READYMADE RUNWAYS on rivers, harbors or 


Many of us old flying-boat pilots have 
made hundreds of completely blind land- 
ings. No special skill is required. You 
simply hold the airplane in landing pos 
tion, with reduced power, and wait. Any 
boat pilot will tell you that these land- 
ings are invariably smoother than when 
they can see the water. 

The pilot flying the jet flying boat of 
the future, when approaching his desti- 
nation, will be assigned a specific “sea 
lane,” which will be outlined by lighted 
buoys and have its own landing-aid radio 
frequency. In good weather he'll prob- 
ably land in the East 
River, five minutes 
in a taxi from the 
New York hotel area. 

Great strides have 
recently been made 
in the hydrodynam- 
ics of flying-boat 
hulls. Then there is 
the hydro-ski, or 
waters shock- 
mounted, it absorbs 
the initial impacts of 
rough water land- 
ings, relieving hull 
and wings from im- 
pact stresses In 
flight the ski is sim- 
ply retracted into the 
plane’s structure. Convair's Sea Dart, a 
water-based supersonic fighter, takes off 
and lands on hydro-skis. 

Glenn L. Martin has just this year 
brought out a four-jet flying boat for the 
Navy. Its reported speed is 600 miles per 
hour or better. With its cruising altitude 
of 40,000 feet, it would cut transconti- 
nental flying time nearly in half. A pas- 
senger version of this plane would save 
an additional 30 minutes’ ground travel 
at the eastern terminal by landing close 
to Manhattan. 

Rarely would such a craft have to can- 
cel a trip or be diverted because of thick 
weather. Foggy terminal weather could 
delay its docking, perhaps, but this 
would certainly be a minor inconveni- 
ence compared to winding up in Boston 
or Washington. END 


cities are claimed by 
1s as an advantage for 
ased transports. 


make eee A PLAYPEN WITH A GATE st one side, s0 that a 


mother could release a heavy baby wi 
straining her back to lift him over the 
Mrs, F. S. Elander, Puente, Calif. 


A SHOWER-BATH FOOTREST that could be A PULL-OUT WASTEBASKET under the front seat 
mounted in a bathtub or shower stall, to elim- of an automobile. This is waste space anyway 
inate balancing on one foot while scrubbing unless there is an under-the-seat heater.—Earl 
the other.—L. Robert Oaks, Plainfield, N. J. Rasmusson, Grants Pass, Ore. 


‘ae . PEL EA 


) 


‘A BEDCLOTHES CLIP at the foot of a Hollywood A RED PILOT LIGHT to plug between cord and 
bed that would snap shut on the sheets and socket so that you wouldn't go off and leave 
blankets. The bedspread would conceal it. a kitchen appliance or a shop tool plugged 
—Mrs. L. C. Short, Seattle, Wash. in overnight.—Bob Bruce, Edinboro, Pa. 
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Ford Designs 
A Body for a 
Gas Turbine 


FUTURISTIC concept of a passen- 

A ger car that would be powered by 
a gas-turbine 

on displ 


by the Ford Motor Co. 
the Mystére, it is a sort of exercise in 
imaginati’ tyling. The car contains in- 
novations that could well find their way 
into future designing. 

A huge bubble of glass ser s roof, 
windows and windshield. This canopy, 
hinged at tHe back, can be pushed up 70 
degri Passengers get in and out 
through half-doors. The front seats swivel 
outward to make it easier. 

A scoop at the top of the windshield 
supplies air to the passengers. Buttons 
on an overhead rib control the air, a 
heater and a blower. 

Big air inlets are indented on the rear 
fenders to supply the engine. Twin ex- 
haust pipes are cannon-muzzle size. 
ach headlight has two bulbs, one for 
city driving, one for the highwa: 

A push-button ignition switch works 
like the combination lock on a safe. 

The panel of instruments is somewhat 
like that on a jet fighter. The faces are 
domed, can be read from any position. 

The car has no engine, but provision 
s been made for one under the rear 
Luggage and a spare tire would 
be carried under the hood. 
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Body for the turbocar is only 52 inches high, 


RADIOTELEPHONE reposes behind a console be- 
tween the two rear seats—of the bucket type, 
like those in front. Because the car is complete: 
ly closed in, it would be air-conditioned. 


Navy’s 

Carante of turning practically on a dime, 
a 50-foot submarine—first of a new Navy 
class—has been assigned the duty of testing 
our harbor defenses. Intended for close-in 


They Say Now . 


Jou” S. Wintraxcuas, Ernyt Cone. 
Reseancit Lanonatories: “During its life- 
time, the average automobile consumes fuel 
having a total cost greater than that of the 
vehicle itself.” 


J.J. Pankes, Present oF THE Soctery 
or Burris Aincrarr Coxstaucrors: “The 
influence of the guided missile in various 
forms is beginning to make itself felt . . . 
If the atmosphere of international tension 
is now somewhat relieved, then the aircraft 
industries of the free world may claim 
some share of the credit.” 
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arters 


attacks on enemy harbors and shipping, it is 
steered like an airplane, Designed by the 
Fairchild Corp., it can be built in inland 
plants and transported to water. 


Shelter Filters Atomic Dust 


A cneap, chemically treated fiberboard 
has been developed for military and civilian 
atomic-bomb shelters. Called “diffusion 
board,” it filters out poison gas, disease-laden 
particles and radioactive fall-out while ad- 
mitting oxygen. Carbon dioxide given off 
in breathing passes through to the outside, 

Dr. Alfred j. Stamm of the U.S. Forest 
Products Research Laboratory, who is shown 
at left with a small test model, has conducted 
pilot manufacturing runs at two plants with 
various species of wood pulp as a base. 
Equipment was much the same as that used 
in making ordinary building board. 


Auuison C. Nerr, rkesiveny ov rhe Nav 
TIONAL Society oF Proressional. Exo 
NERS: “The future course of American in- 
dustrial achievement and national defense 
will be largely dependent on the engineer- 
ing skills which can be developed from the 
generation now in high school.” 


Dr. Bostwick G. Kercnum, Woops 
Howe Ockaxocrarnic Ivsriere: “If we 
were all to disappear from the face of the 
earth tomorrow. most of life would go on 
unchanged. However, if... . photosynthesis 
by green plants were to stop tomorrow, 
man would continue to live only as long as 
the stock on the grocer's shelf lasted.” 


TV triode, low in noise and high in gain, 
may bring televison to areas now blacked 
out. A %inch-high stack of layers of 
ceramic and titanium, the tube tops ‘em all 
for amplifying UHF signals, says GE. Its 
ance to shock and vibration fit it for 
in aircraft and heavy guns; its heat 
nce, for jets and guided missiles, 


Electronic eyes, hardly bigger than a 
needle’s eye, pack power to activate sorters 
for business machines or safety devices on 
heavy machinery. Because they're so tiny, 
they can pinpoint intricate light patterns, 
says the Electronics Corp. of America, In 
military use the photosensitive cells could 
determine the pattern of moving targets. 


Tiny Things Make Big Things Go 


Wafer battery cells, packed 13 high in a 
tic tube and insulated by thin 
Pliofilm, deliver a 22%-volt wallop. A third 
more powerful than conventional flat cells, 
they are made by the Burgess Battery Co., 
Freeport, Ill, for use in pocket radios, 
Geiger counters, photoflash cameras and 
other small electronic devices. 


Wrist-watch power pack is smaller than a 
penny yet delivers almost constant voltage 
for two years. It won't leak, swell or emit 
gas. Developed by Elgin, it is made of 
indium, a metallic element new to batteries, 
and secret cathode materials. Some expected 
uses: powering hearing aids, recording de- 
vices and self-focusing cameras. 
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America’s Favorite 
Christmas Windows 


These mechanized displays, which you'll see in the big stores 
this holiday season, were engineered to stop sidewalk traffic. 


By Gardner Soule 


6 HIS one will be,” says George 
| Grant Silvestri, “the movingest 
Christmas yet.” He should know, 
because he dreams up and manufactures 


the elaborate Christmas windows that so 
many U.S, department stores display. 


Mechanism under counter jigs soda drinkers. 


Motors, cams, levers animate dance band. 
[12 poputar science 


Some 150 other display manufacturers 
do likewise; but Silvestri’s yearly gross— 
nearly two million dollars—makes him, 
he says, the biggest. 

Merchants throughout the nation buy 
his windows for exactly one purpose: to 
stop you and lure you inside. 

“That means motion,” says Silvestri. 
“Lots of moving figures. I’ve never seen 
people seven, eight or 10 deep before 
a still window.” 

Silvestri has, accordingly, spent the 
last 12 months getting into his 1955 win. 
dows every moving object that he can 
think of, to keep you from walking past. 
His hopes are based on solid past per- 
formance. One New York City store 
to erect barricades in front of its Sil- 
nnually, and needs both 
and city policemen to 


pri 
manage the crowds. 


Some of his windows contain only 
one moving figure (like an angel playing 
a harp) and cost only about $950. Other 
windows have as many as a dozen dolls 
(the trade name for them) in motion: 
Santa Clauses, anin reptiles, fish, 
birds, angels, shepherds, Wise Men, 
fairy-tale and storybook people. 

The most carefully kept secret in Sil- 
vestri’s trade is what the year’s windows 
will-show. For this Christmas, Silvestri 

is competition, as the cream 
, the three “spectaculars” 
shown in color on the next three pages: 

Animals in the woods. This is a whole 
series of window displays, each holding 
dozens of animals that do dozens of 
things. The displays sell for $5,975 each, 
and a store can buy any number, or 
even a part of one. 


[Continued on page 238) 


Country Store 


IN AN ELABORATE ‘55 


Anonals in 
the Woods 


Cutting semi-precious stones 


JEWELS IN THE ROUGH, these slabs of rocks 
and minerals are, reading clockwise from 
top center: chrysocolla (Arizona), lapis 
lazuli (Chile), rhodonite (Patagonia), mal- 
achite (Belgian Congo), thomsonite (M. 

ianite (California), rhodochrosite 
and grossularite (Oregon). At 


(Patagoni: 


the center is variscite, from Utah. 


BAROQUES (below) are small pieces of 
rocks and minerals that have been tumbled 
around in a steel drum with first an abrasive, 
then a polishing agent for 16 to 20 days. 


FROM A FRAGMENT 
OF TURQUOISE like 
the one displayed 
with them came the 
necklace and cabo- 
chon ring at left. 
Underwood teac! 
mateurs to cre 
celry like t 


A SINGLE BAROQUE of ruby-colored slag ce- 
mented to a mount at one end of a heavy, 
ornamental chain.( below) makes a striking belt 
for a lady. The process took only a few minutes. 


started as a hobby. Now... 


Do-it-Yourself Jewelry 
Is a Booming Business 


By Wesley S. Griswold 


F IT would improve your standing in 
] the family to be able to deck your 

wife with jewels, you might well con- 
sider taking up a new hobby—that of 
cutting, polishing and setting semi-pre- 
cious stones, 

Jewels aren't the only end-product. 
Amateur lapidaries (that’s the formal 
name for devotees of this indoor sport) 
also make tables, lamps, mosaics, sculp- 
tures and bookends out of pretty rocks. 

Out West, where the raw material is 
closer at hand than elsewhere and more 
varied, there are at least 75,000 lapi- 
daries in the San Francisco Bay area 
alone. Throughout the nation, there are 
estimated to be 2,000,000. 

Hobbyists range in age from six to 90. 
Two of the more unusual ones are Lloyd 
and Florence Underwood, of Belmont, 
alif. These two are in the enviable 
situation of having parlayed their hobby 
into a thriving business. They sell the 
raw materials, create a wide range of 
preducts and market them, and teach 
cthers how to do likewise. 

A handful of agates lured Lloyd, a 
former heating contractor, into working 
with rock. He fell under the spell of col- 
orful stones while on a vacation eight 
years ago. Now his wife, too, is so en- 
tranced that she was overjoyed recently 
when a 93-pound chunk of dirty rock was 
dumped on her kitchen floor. The rock 
was California vesuvianite. It didn’t look 
like much to a visitor, though it had 
interesting waxy-green streaks in its gray 
bulk. But Florence Underwood gazed at 
it with delight. She said that it was ex- 
tremely rare in both quality and size, 
and those green streaks could be cut 


STARTING FROM Si ‘TCH, Lloyd Underwood 

gins sawing up a chunk of semi-precious 
stone, as it occurs in nature, into quarter-inch 
slabs to be ground and polished into gem stones. 


up into lovely rings, pins and earrings. 
Mrs. Underwood is a composer with 
17 major musical works to her credit. 
In 1953, the San Diego Symphony O1 
chestra played her tone poem, “A Hopi 
Indian Legend.” It was a gratifying suc- 
cess, the pinnacle of her career. Deter- 
mined to avoid a letdown, she immediate- 
ly began searching for a fresh challenge. 
A business in five figures resulted. 
Down by the tracks in Belmont she 
found a vacant shop. Only after it was 
rented did she let Lloyd in on her 
scheme—to set up a place where people 
like her husband could come to buy 
stones or learn about them, get ac- 
quainted with the tools needed to make 
objects out of them, and be taught how 
to use the tools. 
She engaged Lloyd to instruct evening 
classes in lapidary work, and a retired 
[Continued on page 244} 
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7,800 Christmas Lights Illuminate a Pennsylvania Farm 


Five miles of lights glow to tell th 
it’s Christmas on the farm of V 
Koziar near Reading, Pa, He strung 7,800 
colored bulbs on 28,750 feet of wire over his 
house, barn, sheds and chicken house, and 


Ground Nozzles Douse Fire 


A suppeN ground fire in Boeing's aircraft 
fueling area at Seattle would be doused by 
a system of turret nozzles that eject a three- 
inch blanket of flame-smothering foam in less 
than a minute (above). Thermostats or push 
buttons in ground stations set off this spray 
and also water-fog nozzles to curtain off the 
flames and keep them from spreading. 
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around fences, trees, shrubs and a sizable 
pond. Four 280-volt circuits feed the outdoor 
display as well as indoor Christmas scene 

and power loudspeakers amplifying recorded 
holiday music for added atmospher 


<omTIWEST AIRMOTIVE 


Dollies Move 200-Ton Hangar 


Aim traffic is stopped while this 200-ton 
airplane hangar is moved a mile to a new site 
by Mobilized House Movers, Inc., Austin, 
Tex. The half-acre shelter was jacked up on 
14 four-wheel dollies and pulled by two 
trucks, It will be the nucleus for a 900-foot- 
long Southwest Airmotive service and pas- 
senger terminal at Love Field, Dallas. 


The New TVs 
Are Bigger, 


More Powerful 


Lots of changes inside the cabinets 
e '56 sets brighter and sharper 
pictures—even in the fringe areas. 


By Hubert Luckett and 
Martin Mann 


HE 1956 television receivers are 
| like the 1956 cars. They are big- 
ger, more powerful, and consider- 

ably easier to operate. 

On the following two pages you will 
see a chart comparing 22 makes of new 
sets. The listing is by chi The same 
chassis is often used for many models. 

The difference between models is gen- 
erally in the picture-tube size, the cab- 
inet and the loudspeaker. Sometimes, 
however, a maker will soup up a low- 
priced chassis for higher-priced models, 
leaving it basically the same but adding 
better picture tubes and tuners. 

Picture tubes. Twenty-one-inch tubes 
are the most popular size now. Some of 
them give bigger pictures than others, 
but the difference is not as great as you 
may be led to believe. 

The variation seldom exceeds five or 
10 square inches—two to four percent of 
the total picture area. 

(Te: 


continued on page 122] 


WHY THE CONTROLS ARE ON TOP. They are con- 
venient there, but they also naturally come 
out that way when the chassis is arranged ver- 
tically, as it is in many of the new sets (lower 
photo’ ‘at right). A conventional horizontal chas- 
sis is shown in the upper picture. Vertical 
chassis is more compact, lighter in weight, 
and somewhat easier to service. 


For a box score of ’56 TV sets, please turn the page 


_ 


WHT 
v0 
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177-21"-24" Advance | alum,] auto. |18,000| front | sige | side | side [rear |rear |none |rear Jnone |3 3.5 
‘cascode 
21528527" Super | alum. | auto. |18,000| front | front | front | front | rear rear |none |none |rear |3 3.5 
‘cascode 
ri~-24" cxa3__| alum] auto|15,000] sige | side | side [side fide linide | none Jnside none [3 325 
2iv-a7~ Cx3as | Slum:| autow»|18,000| front | front | front |front (font rear’ | rear {rear |none |3 3.25, 
ai" Ter alum] auto,®| 15,000] Wont | rear | front | front front] rear | none| rear [none [3 3.35 
ar 1621 alum.| auto. | 18,500| tront | rear | front | front|front| rear_| rear | rear [none |3_ 3.35 
7721" Advance | alum. auto. [13,000] sige | rear side | side [inside | none Jinside| none [33.8 
bi Custom V Slum. |auto. |18'300| sige | sige Side | side | sige | mone | sige |none 3 3'5 
is Eldorado slum: magn. |16;300 | front | front iront| front front | Tear |tront [rear [43:3 
OUMON aray] auto. | 14,500] front | front’) Yront | Wront [front] rear | rear] rear |none [33.50 
alum.) auto. |14,500| front | front | front | front |tront | rear | rear | rear |none |3. 3.50 
atum.| auto, |17,500| front | front | front | front itont | rear | rear | rear jrone [33.75 
wood Front | front | front | front |front [front | wa, {front [na 9 
FLERTINOOG ty | front | front | front |{ront |front |front | ma. | front | na ® 
b1r24"-27" 600_ S014 toparately_|eemate remote remote |Iront front frant_| na: [front | na ° 
CRUE TTMANSMUTIOMNM 177-217 Pacer "N | gray auto] na] front | tront | front |front| rear |rear | rear [rear none [33.25 
ee ERI 2i--24- Pacer "| alum aute.| 17,000) front | front | front | front |rear | rear | fear | rear |none {3 325 
21 vitravision | alum.| auto.» 17,000] front | front | front | front | rear | rear | rear | rear |rear |3 3.25 
jALLICRAFTERS EE alum] auto, 12,600] wa) na wa [ na. | na paa [na [3a 
RALICRARTEN 2a" R180 auto: |12'600| sige | rear Sige |inaide jinsidelinside [none {3 3.2 
1" 42000 atum| auto. |12%600| ‘na. | ‘na najna.|na.)ma. ina. |3 ta 
OFFA T7721"-24 Wark | alum} magn-] na. | front | trond tear | rear | vear rear pone [23.5 
HOLA B24- Super" | Slum magn.| fa: | front | front fear | rear | rear | rear fpone [3 38 
aium.| magn. |17,500| front | tront rear| rear | rear | rear_lnone |4_ 3.75 
TIAGNA 21°24" 600] alum.[auta."]16,000] top | top top [Fear | rear | rear [rear [332 
atum.| auto. |15,000| top | top top |rear | rear| rear |rear | 3.2 
Atum:| auto. |15,000| front | front front| rear | fear | rear |rear |3 3.2 
0 fium:| auto. |20°000| tront_| front front rear_| rear |rear_jrear [4&0 
MIOWEST ray | auto, |14,000] sige | side reat |rear | none] rear_none [33.1 
aivm.| auto, |17%000| front | front front fear | none| rear jpone |& 3:1 
MONTGOMERY WARD EM “lum auto, [12,500] Front | rear Tear | rear | none [inside none [32.85 
TRON WARD Slum, aute.»|13°300) front | front front| rear | none] rear none |3 3.0 
Slum} auto. |18,000| front | front {ront| rear | none| fear jnone {3 3.35 
Supreme | aium.| auto. |16,000| front | front Hront| rear_| Tear | rear_|none |3_ 3.38. 
WOTOROLA Ts530 ‘ray [auto 117,000) front | front front rear | rear |rear_jnone |3 3.7 
2a" 15534 | alum auto. |18,000| front | front {ront| rear fear none |3 3.7 
24" 18833 ___| alum, auto. |18.000| front | front front | rear none |3_3:7 
(CKARO-BEL ‘alum.[auto.]16,000| sige | side reat jinsids | none linsige jnone [33.0 
! front | front {ront|front | none [front hone |3 3.0 
15 front ent |front_| mone frant (none | 3_ 3.0 
PHILO 142 front | front front [front [rear [rear [rear none [33.25 
sium.| magn. |18,750| front | front | front |front front | rear |rear rear jnone {3 3.25 
p24" 440 atum| mazn.| 15.000, top | top | top | too | top | rear [rear [rear [none |3._3.25 
RAYTHEON rz 2imisse alum)auto.| ma. | top) top] top) na.jna.[na. | mana, jaa. [3 29 
Starmonie | 
2irso alum) auto. | na. | front | front | front | front |front | front inside] front |none |3 3.1 
Aristocrat 
17"-21" Special | alum] auto. [15,000] top | top | top | fop | top |inside [nsidelinside [none [3 32 
21-24" Super alum magn.| 17°00) top | top | top | top | top. linsige linsige|insige none |3 3.2 
2124 deluxe | sum magn-|17:000| side _| tront_| side | tront |front| rear’ | rear rear (none |3_3.2 
ee alum auto{14,000) side] rear] side | side | side | rear [none| rear |na, [33.0 
tinge Area" 
24" Super Power| alum] auto.*| 18,000) front | rear | front | tront front] rear | none| rear |na. |3 3.0 
VANIA 2a 32 alum auto, |18,000| front | front | front | front] front) rear |rear | rear [rear | 3 3.3 
La 33 Slum] auto, |18/000| front | front | front | ‘rear| rear] rear | rear | rear |tear |& 38 
THMASTER SESE Sold separately | front | year | front | rear front [rear [rear [rear [rear |3 35 
TECHMASTER Bakar sor Sold separately | front | front | front [trent |front | rear | rear | ear | ear |4 3.9 
2arp730° 630-5 | sold separately | front | front | tront | ront |front| rear | rear| rear [rear |& 3.9 
STINGHOUSE EEE alum, aute. [18,250] top | top | top | top | top [rear [none] rear pone |3 40 
atalina | 
ZENITH zi" 24" 1K | -aray| auto, ]16,000] Went | top | Tos | top | Top | Top line] top [none] 3 ns 
21724" 19x slum) auto.*| 16,500] front | front | front | front |front front |inside| front |none | 3 ns. 
|21"-24"-27" 22x __| alum] magn.| 20,000] front | front | front | front [front |front_| front |tront [none |3__n.s. 
120 roruiar science Specietios and price ae for cheapest 21” VIF model using chasis indicated. Speaker dara covers all modes 
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NOVEL CABINET has chassis sitting o1 
Teta it flop slowly Forward for vie 
fold, developed. by 

ciates, New York, can hold any chassis. 


[Continued from page 119) 


The swing is definitely to aluminized 
tubes, Their phosphor faces have an in- 
ner coating of aluminum, which acts as a 
mirror to reflect the light forward to 
the viewer. You see a picture four to 
seven times brighter. 

The high voltage on the picture tube 
is also a good tip to the brightness you 
can expect. It varies quite a bit among 
‘56 TVs. The higher the better. 

Electrostatic focus—automatic—is also 
taking over the field. Tubes made to op- 
erate this way are self-focusing; they 
have no focus control. But since individ. 
ual tubes vary, some sets offer the serv- 
iceman a choice of voltage connections 
for the focus electrode. He can choose the 
voltage that produces the sharpest focus 
when he is setting up a new set or re- 
placing a picture tube. 

You'll hear a lot about “90-degree” 
tubes. In them the electron beam is 
swung through a 90-degree angle instea 
of a 70-degree angle. The advantage is in 
cabinet-size—90-degree tubes are short- 
er and fit in a smaller box. 

Controls. The only knobs staring at 
you on a ‘56 receiver are likely to be the 
channel selector and those for fine tun- 
ing and volume. This makes the set 
look easier for grandmotherly baby sit- 
ters to operate, and helps discourage the 
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kids from fiddling with your carefully 
worked out adjustments. 

For the kind of guy who likes a four- 
speed manual gearshift on his car. how- 
ever. a few TVs have all kinds of ausil- 
iary controls available (though con- 
cealed ) near the screen, 

Fringe-area TV. To give you a good 
picture from a weak signal, '56 TVs use: 
* Cascode tuners (most sets). These have 
a specially designed tube with two sec- 
tions connected so that amplification of 
the signal is high but noise (snow) from 
tube operation is low. 

* Automatic gain control (all sets). AGC 
circuits sense the strength of the incom- 
ing signal and automatically adjust the 
amount of amplification so that a nearly 
constant signal reaches the picture tube. 

The better “keyed” or “gated” AGC 
usually involves extra tubes and is more 
expensive to make. There are many dif- 
ferent types, however, stepping up in 
performance from the simplest derived 
to the most complex keyed AGC, 

Some DuMonts and Capeharts, for ex- 
ample, add to keyed AGC a special 
video circuit that automatically provides 
the best possible picture for all signal 
conditions. On a strong signal, it uses 
less gain and more band width to provide 
sharpest detail. On a very weak signal it 
sacrifices some detail for higher ampli- 
fication, to provide a picture, 

Some sets are actually too sensitive 
for a strong local signal. Their AGC 
circuits cannot prevent the amplifiers 
from overloading and, paradoxically, 
causing a poor picture. To offset this, 
you will find that many sets have a 
manual AGC adjustment. Another meth- 
od of preventing overload is to put an 
attenuating pad—a resistor network—in 
the antenna input. When switched into 
the circuit, this pad weakens the signal 
before it gets to the set proper. 

* Noise Killer. A new circuit is showing 
up in a few of the quality sets. It is 
a “noise canceler” or “noise inverter,” 
which ingeniously cancels static that 
may cause poor spacing of the lines 
(poor interlace) in the picture and a 

[Cons 


Moving Sidewalk Turns Corners 


Pas s ride around curves on this 
moving sidewalk developed by Hewitt-Rob- 
ins, Inc., Passaic, N.J. A rubber carpet, 
ened to wheeled pallets mounted on steel 
tretches on the outside and contracts 


Clerk Mechanizes Mail Sorting 


Tus conveyor system devised by post 
office clerk G. S. Kester Jr. of Columbia, S.C. 
speeds his work and makes it a sit-down job. 
A single motor runs moving belts in the 
pigeon-holes to inch letters to the rear where 
they are scooped out by hand. 


Peephole Screens Keep Out Sun 


Rows of peephole sunshades will keep sun 
out of the eyes of tenants who relax on the 
balconies of these new apartment houses in 
the U.S. sector of West Berlin. They'll also 
screen occupants from neighbors but allow 
limited vision from the balcony. 


Helicopter De-Ices Phone Lines 
A spninc-Loapep bamboo pole, hitched to 
a helicopter, slaps ice off telephone lines to 
clear service for Pacific Telephone and Tele- 
graph. Economy Pest Control of Yakima, 
Wash., uses as many as five copters to handle 
snow-ice control for the phone company. 
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Pilot shifts his weight to o 


rol this midget helicopter in 


flight. A flying test bed, the Kellett KH-15 was developed for 


the Navy to test a n 


W gyro stabilizing device for rotor craft. 


Although the KH-15 is powered by rocket motors at the tips of 


its blade, the stabilizer can be used on 


Whirlybird “flight” inside a hangar is 
possible with this flight simulator, or tra 
pilot can master the tricky busi 
ness of handling a helicopter without le 


er. Thu 
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type of helicopter, 


ing the ground, 
the Navy, 


rotor noise, 


A tubelike device will 
enable cigar and pipe 
smokers to puff away 
in Swissair planes with- 
out annoying other pas- 
sengers, The device 
(above), which is fas- 
tened to the seat, con- 
tains a chemical to 
eliminate toba 
cooking odors 
vent air sickn 


Built by Bell Aircraft for 
y, the device project 
would look from the air, 
rough 


nery as it 
and duplicates 
air, ‘landing bumps, 


Pinch-waist design, shown in the Convair 
F-102 all-weather interceptor at right above 
enables airplanes to go faster without in- 


creasing power. To study flight character- 


Mirror and lights guide pil 


ts to safe 


aircraft-carrier landings. Borrowing from the 
British, the U.S. Navy is installing this land. 
ing. system to replace the landing-signal 
officer. A concave mirror and banks of green 


and amber lights give 
path and altitude 


the pilot his glide 
in relation to the deck 


Tomorrow's workhorse of the air, to re- 
place the veteran DC-3, 
and passenger plane 


Jack Frye, former 


may be this cargo 
being developed by 


head of TWA and a 


reducing desig 
Advisory C 


istics of the drag. scientists 
of the National mittee for 
Aeronautics used a rocket booster (left) to 
get plane models up to supersonic speeds. 


pioneer in air transportation. 


speed of 170 miles an hour 


With a top 
it will be abl 
to land at 55 miles an hour on unpaved air- 
ports. Landing gear will not retract in 


STATES AIR FORCE 


Power Carts | 


Fire Up Jets 


Blasts of compressed air 
from twin gas-turbine units 
now start ight powerful 
s of the B-52 heavy jet 
The small Boeing 
502 gas-turbine engines, each 
with two exhaust stacks, as 
n the photo at right, 
nounted on a mobile cart 
el tank, Flexi 

uty the com- 
ir to the engines, 


seen 


are 
along with a f 
ble duct 
pressed 


engi for the F-100 Super Sabrejet below that it 
through a hydraulic torque converter, sp is going to fire up. The low-shing vehicle has 
jets into life in this North Ameri Aviation four-wheel drive and four-w steering, and 
unit, The streamlined starter, resembling a can be driven directly underneath a plane 
sleck sports car, also serves as a tow truck to start a jet engine in 14 seconds. 


Direct power from a 


ss nes eas 
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RUNAWAY CHAIN REACTION, staged for safety 
study, blows up reactor at Arco, Idaho, as out- 


CRITICAL AMOUNT OF U-235 
solution, symbolized at left 
undergoes a spontaneous and 
explosive chain reaction if 
iti allowed ‘to come” to- 
gether in the most. compact 
Shape, that of a sphere. 


| UNSAFE TANK at left has 
enough room to contain a 
sphere of the size above. 
Therefore, filling this tank 
with U-235 solution wo 
result in a disastrous, run- 
away chain reaction. 


“GEOMETRICALLY SAFE” TANK 
has same capacity as tank 
above. But_ slimmer shape 
keeps U-235 solution from 
forming explosive sphere 
(dotted outline), and holds 
it in safely extended form. 


put reaches fantastic 13,000,000 hp. Loud det- 
onation spews smoke and radioactive debris. 


Lanky Tanks 
Avert A-Blast 


N EXPLOSION like the one above 
is a novel hazard faced by designers 
of a plant to reclaim costly uranium 235 
from a reactor’s spent fuel rods. For a 
solution of U-235 spontaneously under- 
goes a runaway chain reaction, just as the 
solid metal does, if a critical amount 
comes closely together. 

So “geometrically safe” shapes have to 
be used for tanks and chemical vessels 
handling U-235 solutions at the Chem- 
ical Processing Plant of the National Re- 
actor Testing Station, Arco, Idaho, an 
official report reveals. An elongated de- 
sign makes it impossible for a critical 
quantity of the liquid to assume a com- 
pact and dangerous spherical form (left). 
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OUTDOING THE INDIANS, Ross 1 at a time, their tips wrapped in oakum soaked 
a flaming arrow from his speci in rubber cement and benzol. A metal disk at 
air gun, accurate to 300 yards. It loads three each arrow’s tip protects the flame in flight. 


He’s Hollywood’s 
Kindest Killer 


A 12-SHOOTER AIR GUN (left), 
Taylor's first trick weapon, fires 
ball bearings for bullets, to smash 
lights, mirrors or windowpanes. 
It also shoots gelatin capsules of 
red dye (to. look like blood), 
powder, dust (to spurt up around 
an actor and make it appear that 
he is being bracketed by bullets) 
or Vaseline thinned with oil and 
containing a round black patch 
of film paper to make an appar- 
ent bullet hole (right) and sur- 
prisingly realistic crack patterns 
on flat glass surfaces. 
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HEN a movie director wants an 

W actor killed—for plot purposes, 

you understand—he often selects 

a weapon from the private armory of 

Ross Taylor, one of the most gentleman- 
ly, mild-mannered men in Hollywood. 

Tt was mechanical ingenuity and not 
bloodthirstiness that led Taylor to create 
better means for shooting arrows, hurling 
knives and felling people with bullets 
than the films had had before. Now he 
has enlarged his battery of safe but 
lethal-looking weapons to include a me- 
chanical rattlesnake that strikes like its 
poisonous namesake, and a gun that fires 
clouds of smoke at the press of its trigger 
—for asphyxiation or arson, if the script 
demands it. 

Taylor, a former auto mechanic and 
carpenter, is a special-effects maker for 
Columbia Pictures Corp. His weapons, 
all built in his home workshop in North 
Hollywood, are a lucrative sideline, He 
rents them to any studio that needs them, 
for $7.50 a day per weapon, or $35 a 
week,—Wesley S. Griswold. . 


FOR A THRILLING KNIFE “THROW,” Taylor has 
provided 9, rectangu -barreled air gun (be- 
low), which he is aiming here. Out of camera 


sewing-machine motor (left) and pul 
make its tail wiggle. The box is latched shut and 
buried when the rattler is to be in a movie. 


TAYLOR’S SMOKE GUN sprays cold mineral oil 
under 20-to-40-Ib. pressure into a tube electri- 
cally heated to 750 degrees F. This instantly 
creates a thick white vapor, easy to breathe and 
only slightly odorous. “The tube never contains 
enough oxygen to let the oil ignite. 


range, he fires a short-bladed knife at the 
tim,” protected by a hidden chest pad, the (4 
stant that the knife-wielder appears to let fly. 


DECEMBER 1955 [29 


OW ar 


Modern Living 


ee 


‘“ \ 

1 Ice stoppers keep ice cubes 

from banging you-and your 
guestson the nose when the glass 
is tipped up for that final sip. 
Made of colorful, anodized alumi- 
num, the stopper clips inside any 
glass and holds such things as 
cubes and fruit away from the lips. 
A set includes eight colors. 


3 Music fills the house, drifting 

through the ducts with the 
warm or cool air, when you have 
Registered Music attached to the 
central system. The case houses a 
volume control and a_ speaker. 
Hooking it up to your radio, TV or 
record player and mounting it on 

| the heating or cooling unit  re- 
quires no special tools or skill. 


ut the products described 


rained frum: 
‘Cleveland 


tial Broadway, NYE 1. 
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y] Flying saucers fly over snow. Down-to-carth 
facts show that Sno Coasters are of one-piece 16- 
gauge aluminum, measure 27 inches across and 
weigh in at 3% pounds—about half the weight of a 
small sled. To operate, grab the two double-riveted 
handle loops of webbing, shift your weight and 
you're off—spinning down a snowy slope. Reinforced 
holes provide tow-rope hook-ons. The saucer won't 
rust, and Pop will never have to paint it. 


Nut meats 

whole, ev 
Brazil nuts and 
when you use tl 
r. Smaller 
of the Paranac 
nutcracker take small nuts 
and ice cubes as well. 
The gadget is also handy for 
removing bottle caps. 


come out 
with tough 


7 Speedy photo chemicals in this setup 
whip film from developer through wash 
in seven minutes. All steps take place in 
the seven removable cups of a lightproof, 
water-jacket tank. Film (35 mm. to 620) 
on the reel is fitted into a turret on the 
revolving lid. An agitating rod dips film 
in and out of each cup. Floating lids seal 
chemicals in cups for future use. 


No refill cartridges are 
necessary for this ball- 
s, point pen. Ordinary fountain- 
pen ink, which flows freely 
into the ball point, can be 
used to replenish the supply. 
Ink is admitted by turning a 
knob concealed in the top of 
the pen. A transparent barrel 
section shows ink level. 


Built-in clasps are now 
standard equipment on 
some higher-priced neckties. 
You make the knot as usual, 
slip the narrow end with the 
clasp through a loop under 
the wide end, then hook the 
clasp to your shirt. For dec- 
oration, you can slide the 
clasp up where it will show. 


Q A reservoir in the base of this planter 
holds a supply of water (and plant foo 

if desired) which is absorbed by the soil 
as it is needed. When plant-watering time 
comes around, you moisten the soil as 
usual, then fill the reservoir with an extra 
supply. A feeding wick running from the 
flowerpot into the base transmits the water 
to the plant as the soil begins to dry out. 
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Chevvy Climbs to 
205 Horsepower 


performance kick. Its looks are only 

lightly face-lifted. Its chassis changes 
are virtually nil. But under the hood on 
the top-output version is a hp. V-8, 
which is currently the highest-rated en- 
gine in the field. How they pushed the 
horsepower up from last ‘year’s 180 is 
an interesting story. 


Foe: 1956, Chevrolet continues on its 


Power pack. The new top-dog Chevvy 
engine, like its 1955 equivalent, is a 
short-stroke power plant with a displace- 


ment of 265 cubic inches. As before, it 
has a four-barrel carburetor and dual 
exhausts. There are two main differences: 
anew, high-lift camshaft. and an increase 
in compression ratio from 8:1 to 9 


132 rorutar science 


The sport sedan is 


Compression 
sm 

is '38 

56 body, Idea 

keep public from learn- 
ing what new models 


looked like when car 


was lifted from a Cor- 
the standard 
ower-pack cleaner, like 
Jast year's, has a snout 
forward. Performance i 
the same with 


The 205-hp. rating is achieved at 4,600 
r.p.m., the same as last year. Torque 
is also increased, but relatively less, going 
from 260 to 268 pound-fee 

Basic V-8. For the bread-and-butter 
sales, to buyers who aren’t performance- 
happy. there are two standard eights in 
Chevrolet's line for “56, One, rated at 170 
horsepower at 4,400, is for use only with 
the Powerglide transmission. The other, 
pegged at 162 horsepower, pairs with 
overdrive and plain synchromesh trans- 
missions. The torque, 257 pound-feet. is 
identical on both engines. ch has 8:1 
compression, a two-barrel carburetor, 
and a single exhaust system. The chief 
difference lies in the camshaft: The 


expected to be a hit, combining pillar-less visibility with the convenience of four doors, 


and camshaft push up power-pack output, and 
there’s a four-door hardtop for sporty types. 


PROBLEM: How do you 
get center-post rigidity 


nswer is that you 
t get the stiffness 
egular sedan. But 


ptabl 
an extra bracing mem 
ber shown in phantom 
at the right. There is 
also a heavy brace 
above floor at side of 
the amputated post. 


170-hp. job carries the high-lift cam and 
the other one does not. There is also a 
minor difference in the spark-advance 
ve in the distributor, to match the 
different transmissions, 

Old Reliable. There is only one 
cylinder version for ’56, for any 
mission, The displacement re 

cubic inches, but compression has 
been nudged up from 7.5:1 to 8:1. The 
engine also has its own version of the 
new camshaft. The ratings are 140 hp. 
and 210 pound-feet. 

Other changes on Chevrolet engines 
are minor. The V-Ss now come with a 
full-flow oil filter, tucked down on the 
left flank of the block, rather than with 


a partial-low job perched up high in 
front. A power-pack V-S that is ordered 
with a manual transmission now comes 
with a special heavy-duty clutch, bor- 


rowed from the truck line, to take the 
roughing-up that a performance-minded 


valve lifters are now stan 
gines, in place of the solid lifters that 
were previously fitted to three-speed 
cars. 

Chevvy engineers are a little sensitive 
to questions about this lifter change, 
partly because the solid-lifter engines 
won a reputation for clatter in ’55, and 
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NINE-PASSENGER WAGON is new. The seat in 
the back can be plucked out and the one in 


partly because hydraulic ones aren't be- 
loved by high-performance customers. 
The engineers take pains to spell out 
two points: 

1, Exacting manufacturing controls are 
making hydraulic lifters much better per- 
formers than they were a few years 
back, when lifter “pump-up” could oc- 
cur as low as 4,500 r.p.m. 
This speed ceiling has 
now been pushed up to 
sem- 
ne lifters will toler- 
ate 5,200 to 5,300 revs, 
and a selected set can go 
to 5,500, 

2. If, despite such as- 
surances, a prospective 
customer stubbornly in- 
sists, he can have Cor- 
vette-type solid lifters on 
request, 


JIMMY VALENTINES may be needed 


middle folded for cargo carrying. Access to 
the rear seat is past a fold-down middle seat. 


This performance is a whisker better 
than last year’s, which was very good in- 
deed. The short-stroke engine doesn’t 
threaten to blow its buttons if you wind 
it up to 5,500 rp.m., well beyond the 
peak. This means that on a zero-to-60 
acceleration with this axle, you can forget 
about shifting to high. Although per- 
formance is show: 
Chevvy may not in '36 
have things all its way. 
Ford for one has the 
benefit of far more cubic 
inches and, on automat- 
ic-transmission models, a 
box that can give one ex- 
tra gear change. 

Safety latches, belts. 
Foxy as always, Chevro- 
let stole a march by in- 
conspicuously introduc- 
ing “anti-fly-open” door 
latches a running 


Performance. The 
only 56 job that was 
available five weeks be- 


to work gas-cap combinations of 
mew cars. Chevvy combination: 
Twist trim just above left stop light. 


change in June and July 
of 1955. The new mod- 


fore announcement was 

a beat-up car that Zora Arkus-Duntov 
had used in setting a record up Pike's 
Peak. It had a standard shift, hydraulic 
lifters and a slightly tired clutch that was 
not the new heavy-duty type. Pulling a 
fifth wheel to give correct speed, it de- 
livered zero-to-60 runs of from 11.4 to 
119 seconds (the variation being attrib- 
utable to the sick clutch), The fifth 
wheel, incidentally, underlined the 
worthlessness of casual speedometer- 
clocked runs: Judged by the speedometer 
alone, the car made a 9.9-second run. 
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els now offer either 
safety belts or shoulder harnesses as ex- 
tras, as well as dash padding. The steer- 
ing wheel has not been changed from 
its '55 configuration. 

Sport sedan. New this year is a four- 
door hardtop, with no center pillar in 
the window area. Extra bracing stiffens 
the half-height post on which the rear 
door hinges and the front door latches. 
It comes in both the flossy Bel Air and 
middle-brow 210 series, Another 56 de- 
velopment is the introduction of a nine- 
passenger wagon.—Frank Rowsome Jr. 


By FRANK ROWSOME JR. 
RACTICALLY everyone, it has been 
morosely noted in South Bend. likes 


Prev» in principle. A_ little 


company struggling with giants. it has a 
proud history of engineering quality and 
innovation. Lately it has offered some of 
the slinkiest cars ever to turn up in U.S. 
salesrooms. But this academic approval 
has not been widely translated into 
twitches of the check-writing fingers. 
The °56 jobs have been recalculated to 
correct this behavior: 
© The slopey, Loewy-designed coupe is 


ee 


You'll Hardly Know 


the New Studebakers 


NEW NOSE reminiscent of Italian 
school marks the Hawk line of low- 
silhouette five-passenger coupes. 


NEW 


space. The Sky Hawk and Presi- 
dents get the new 289-inch V. 


New lines, a new engine 
and a theatrical new 
bomb are the '56 wares. 


RUMP gives more luggage 
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HEADROOM IS A HEADACHE with that low hood, 
but on Studebaker-powered Hawks, engine ac- 
cessibility is better than on some competitors. 
Blanket is offset to clear new 12-volt 


tery. 


NO-NONSENSE GAUGES come on the Hawks, in 
contrast to winking lights and moving lines on 
sedans. Studebaker figures that the buyer of 
a low-silhouette car likes instrumentation, 


no more. In its place is a different, though 
still highly sexy, line of low-silhouette 
coupes called the Hawks. In ascending 
order of dazzle they arg called the Flight 
Hawk, Power Hawk and Sky Hawk. 

© Sedans have new rectangular lines, 
reminiscent of several successful com- 
petitors. The design replaces one that at- 
tempted to pair the hardtop’s slinkiness 
with sedan proportions, and that didn’t 
hit the bull’s-eye. The ’56 sedans promise 
to be more popu 
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-Golden Hawk. This 


* Wagons, now strong medicine in the 
big suburban trade, have been expanded 
from the lone Conestoga of the past to 
three new ones. They are, in ascending 
order of glory, the Pelham, Parkview 
and Pinehurst. (Buyers not sharp at this 
model-christening caper are going to in- 
sert Ford’s new Parklane wagon here.) 
© In the machinery department, Stude- 
baker offers such additional enticements 
as a new V-8 that is 30 cubic inches 
larger, an improved ride, better brak 
new safety door latches, a new automatic 
transmission, and enough optional assists 
to coddle a driver enfeebled to the point 
of collapse. 
* Then there’s an ace up the sleeve: the 
a limited-produc- 
tion special, even creamier than the other 
Hawks, that has a monstrous 352-cubic- 
inch Packard engine shoehorned under 
the hood. With some 275 hp. to urge a 
comparatively light car, its acceleration 
and top speed will peel the smug smirk 
off many a Thunderbird owner's face. 
New automatic. The publicity will not 
drum it in, but the new Studebaker 
transmission is virtually identical with 
Ford’s, It differs in two respects: The se- 
lector quadrant remains PNDLR (1 
ing Ford-built cars in lonely status with 
their PRNDL), and it always starts up 
in low, not just when you boot it through 
the detent. The latter trait gives the car 
uncommon liveliness in heavy traffic. 
Studebaker engineers emphasize that 
this does not cost extra gasoline. Their 
explanation: A converter-plus-low start 
involves lesser throttle openings and less 
heat rejection than a converter-plus-sec- 
ond start, which, to produce identical 
acceleration, needs both a wider throttle 
and more oil churning. 


SLICKEST WAGON that 
Studebaker has ever built 
is inehurst. A 
ix-passenger job, it gets 
the full treatment in fancy 
trim and. fittings. Power 
plant is the 289-inch V-8, 
with any — transmission. 
There are two less expen- 
sive wagons, with smaller 
engines and plainer trim. 


The sedans, squared up 
to suit the current taste, 
are handsome. There are 
many vivid color combos. 


“st 


THAT’S NO COMPASS, it's a speedometer. Fig- 
ures are green to 35, yellow to 60, bright red 
thereafter. A vertical-drum speedometer some- 
what like this wasn't unusual 25 years ago. 


With this new transmission Studebaker 
drops the direct-drive lock that it has 
had for years on its automatic, The rea- 
soning here is simple: The lock-up has 
been a fine gadget in theory but modern 
converters have so little slip at highivay 
speeds that the extra cost and complica- 
tion aren't justified. Without it, moreover, 
there’s a trifle more zip. 

The V-8 is stroked. In the engine 
room you can now have a choice of three 
different mills, not counting the Packard 

1. A 185-cubic-inch L-head six, av 
able in Champion sedans, Pelham wagons 
and Flight Hawk coupes. Rated at 101 
hp., its performance will not terrify you, 
though it runs endlessly and cheaply. 

2. A 259-inch OHV V-8. available in 


~ : 4 
- i aires 
Champion six makes the gas go a long way. 


LINES may look as pretty 
et-out when the car is brand-new. But 
lady is a garage-scraper, they're going 

to change from clean lines to frazzled ones. 


Commander sedans, Parkview wagons 
and Power Hawks. Changed only in 
minor carburetor details from last year’s 
bigger engine, it is rated at 170 hp. 

3. A 289-inch OHV V-8, for Presidents, 
Pinehursts and Sky Hawks, The bore is 
the same as on the smaller V-8 (3;% in- 
ches), but the stroke has been stretched 
from 3% to 3% inches. This engine has a 
new crank and pistons, of course, and 
slightly different main bearings. As on 
all Studebaker engines, the buyer can 
choose between compressions of 7.5 or 8 
(it amounts to about the difference be- 
tween gas grades). Horsepower: 190. 

Medium-grade zip. For those who 
must have extra git (210 hp.), Studey pro- 
vides a four-barrel carb and a dual-ex- 
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Don’t drag-race 
with this Hawk 


HANDWRITING ON THE REAR identifies the hot 
one, In side view (top) look for the chrome 

Id under the door. A drive-for-kicks 
car, it seats five and carries their luggage. 


haust system as an extra-price option on 
either V-8. (On one fancypants President, 
the Classic, the power package is stand- 
ard.) It gives plenty of go; on a beat-up 
engineering car having the larger V-8, 
writer clocked zero-to-true-60 accel- 
tions of about 13.3 seconds with four 
men aboard. Although not the most the- 
way in the ‘56 field, this is 


sedans have twin pipes peep- 
ing out the back bumper, a fact that may 
baflle alert tailpipe observers, especially 
when they notice that no smoke ever 
emerges from the left one on any Cham- 
pion or many Commanders. But you will 
not get the Studebaker engineers to blush 
over providing this dummy pipe. They 
simply smile blandly and point out that 
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BIG MOUND OF MACHINERY results when the 
huge Packard-built 352-incher is crammed u 

der the hood. Car shown above has power brakes 
and steering; others aren't quite so crowded. 


it is a lot more sensible to provide one 
dual-accepting rear bumper throughout 
the sedan line and then fit a stub dummy 
pipe on single-exhaust jobs. 

On Hawks, that hood bump that seems 
to provide carburetor air is also a dummy. 
All V-8s breathe via a big, tubular clean- 
er that slants over the right cylinder 
bank. Studebaker engineers, harassed by 
a low hood, keep a fretful eye on the 
breathing problem. They claim that on 
the 352-inch prestige job the cleaner eats 
only three horsepower at top output. 

Finding space in the engine compart- 
ment remains a critical problem; they 
even had to shift the hood insulation 
blanket to one side to clear the top of 
the 12-volt battery. Any mechanic who 


Dynaflow’s|New Trick 
Peps Up|1956 Buicks 


They get away faster at 
the light and go farther 
on a gallon of gas. 


By DEVON FRANCIS 


\ 


ELL, they've gone 
RY and done it again at 
Buick—revised that 


automatic transmission, that is. 

For 1953 they put gears inside their 
Dynaflow drive to step up acceleration. 

For 1955 they put a variable-pitch 
thing in it to step it up some more. 

For 1956—the new cars were announced 
last month—they have put a fixed-pitch 
thing in with the variable-pitch thing to 
step it up still more. 

It pays off. The 1955 Buick Super took 
11 seconds to go from 10 to 60 miles an 
hour. The 1956 Super does it in 10.1 sec- 
onds, The new Special does it in 12, the 
Roadmaster in 10.7 and the jackrabbit 
Century in 9.8. 

Power and torque help, of course, but 
anybody who discounts the push of that 


BIG STATOR WHEEL (indicated by 
the newest improvement 

on Buick’s automatic transmis 

It redirects the oil flow for more 

push at the rear wh The 

smaller primary stator 


NEW FRONT FENDERS and grille are 
part of styling changes on ’56 
Buicks. The hood ornament is a 
chromed jet bomber. The grille 
ornament is a winged circle con- 
taining year and car series number. “¥/ 
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SUSPENDED BRAKE PEDAL makes for better body 
seals, fewer drafts. It also improves pedal ac- 
tion ‘and gives linkage better protection from 
weather. Rear brakes are a half-inch wider. 


JACKING POINTS—at long last!—are now on 


frame side rails. Jack can be foot-operated. 
Photo shows rear wheel being raised. For front 
wheel, jack fits under rail inside bumper guard. 
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A rear-view impression: 
full-wheel fender cutouts 
framed in chrome strips 


FULLY EXPOSED WHEEL is out- 
lined at top by a flat strip of 
sweeping spear molding carried 
through to the tail lights. Series 
designation has been removed 
from. rear fenders. Chromed 
housing for lamps is heftier. Re- 
flector is at center of “V,” and 
backup light positioned below it. 


refurbished transmission has got a head 
that’s out-of-round. 

The transmission saves gas, too. The 
company is now so proud of its gas mile- 
age that it’s publishing the figures, 

At a steady 20 m.p.h., the Super for ’56 
gets 19.5 miles to the gallon as against 
19.3 in ’55—with the same rear-axle ratio. 
At 30 it gets 19.9 and at 40 it gets 19.3, 
both better than last year. Beyond those 
speeds, there’s no change. 

The other cars in the line also show 
improved fuel economy in the same 
speed ranges, although only the axle 
ratio of the Special has been changed 
(favorably) over °55. 

What Buick has done to its trans- 
mission is to add a fixed-pitch stator. 
Stators are those pieces of hardware in 
a torque converter that redirect the low 
of oil so that it will multiply the torque 
effort of the engine. Conventional trans- 
missions multiply torque with gears 
Torque converters do it with pumps, 
turbines, stators and gears. 

Heretofore, using only the variable- 
pitch stator, a first turbine in the Dyna- 
flow transmission was pooped out by 
the time a second turbine began operat- 
ing. This was the way the oil flowed in 
the ’55 transmission when the first tur- 
bine was manufacturing torque: 


ESS= 


vaRu PumP 
cH 2ND 1st 
STATOR TURBINE TURBINE 


And when the first turbine began ro- 
tating at the same speed as the pump, 
this was the oil-flow pattern to the second 
turbine: 


VaRiaaue- 

piren 

STATOR 

Here is the oil flow for 56, with the 
added stator permitting the two turbines. 
to work together: 


FIXED-PITCH STATOR 


They did one other thing to the Dyna- 
flow, Through 1955, you could get ex- 
tra push at the rear wheels with that 
variable-pitch stator only in Drive range. 
In the 1956 cars, you can get extra push 
in Low range, too. 

A lot of other changes, none of red- 
alert importance, but adding up to better 
performance, comfort and appearance, 
also have been made in the new Buicks. 
Direct-acting shock absorbers cushion 
the ride better. A dual-exhaust system, 
optional in some instances, increases 
torque for passing. The Special’s rear 
brakes are bigger. 

Horsepower? You should ask! It’s up, 
of course, The Special is at a measly 220 
horsepower, up 32, and the Super, Cen- 
tury and Roadmaster are at 255, up 19. 

One of the ways they got the addition- 
al power was to change the shape of the 
ion chamber, like this: 


They upped the compression ratios, 
changed the cams and fixed the exhaust 


manifolding so that it’s easier for the 
burned gases to get out of the cylinders. 


& 
There's better valve clearance at the cyl- 
inder heads, Here’s how: « 


Then there’s the front suspension and 
steering. The new cars take a little more 
muscle to force into a turn. They “under- 
steer,” as the engineers say. The steering 
arms are the same as those in 1955, but 
the ends have been raised a quarter of 
inch. Directional stability has been 
improved by changing the inclination of 
the kingpins, like this: 


The power steering is improved. With 
an over-all ratio of 17.5-to-1, the gear 
gets more boost from the power unit. 
The hydraulic oil is used as a lubricant, 
eliminating the need for greasing. A 
six-way power seat is offered as an op- 
tion, and notwithstanding the fact that 
GM is soft-pedaling safety, you can get 
seat belts if you want them. 

The air-conditioning unit—also op- 
tional, of course—is now all snugged into 
the engine compartment instead of being 
divided between there and the trunk. 

All the new Buicks have wheel cut- 
outs on the rear fenders for that sporty 
look; and in case you wondered, Buick’s 
trademark fender holes are retained. For 
56, they're oval. END 
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New Hudson, 
New Nash 
Veer Apart 


These brother autos now offer 
more individuality in styling, 
new luxury, higher horsepower. 


LITTLE more of everything, from 
A torque to tones, is the word from Amer- 

ican Motors on its big cars for 1956. The 
planned dissociation of Hudson and Nash in 
appearance, despite the use of many of the 
same body parts, is perhaps the biggest 
change this year. Hudson's front and Nash's 
rear have been heavily modified, and this, 
combined with divergent detail and trim, 
successfully hides the structural kinship. 

Hudson engines. At the top of the heap is 
a big V-8. Built by Packard for American 
Motors, it is a 352-inch engine rated at 220 
horsepower and 320 pound-feet of torque. 
(Last year’s figures were 208 hp. and 300 
pound-feet.) With a compression ratio of 
9.55:1, it wants premium gas. It shaves a 
solid second off last year’s zero-to-60 time, 
bringing it down to 12.5 seconds true. The 
engine comes only with Packard's automatic 
transmission. 

For calmer buyers there’s the big L-head 
six, rated at 165 and 175 horsepower, de- 
pending on carburetor option. It likes regu- 
lar gas, has a respectable 278 pound-feet of 
torque and can be had with a synchromesh 
box, overdrive or Hydra-Matic. Principal 
changes: new camshaft, hydraulic lifters, a 
12-volt system. Hudson also offers a smaller 
L-head six, rated at 120 and 130 hp. It has 
the same transmission options. 

Nash engines. At the top is the same 
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Major face-lift up front changes the looks 


New Nash, also urged by 


-hp. mill, 


New rear details also change the look 
of the Hudson Hornet going away 


outpoor sp. though 


can have 
the trunk com) 
mk 


For '56 Nash identification: 
monster tail lights topping 
a higher fender line 


IT ADDS 10 INCHES to 
209% -i i 


h ov 
th of the Amb 
dor to let that 
hang out in the 
(It also adds two 


ches in front, 
sin the rear. 


64% 


Packard-built 220-hp. job. Next comes 
Nash’s OHV 6, with a displacement of 
252.6 cubic inches. If laden with one 
carb and the title “Super Jetfire 6,” it 
puts out 135 hp.; if given two pots and 
the name “LeMans Dual Jetfire 6,” it is 
provoked into delivering 145 hp. 

For its less expensive models, Nash 3 
uncovers a brand-new engine, a tiny but 
high-output OHV six. With a displace- 
ment of 195.6 cubic inches, it socks out 
a respectable 130 hp, at 4,500 r.p.m, This 
gives the car substantially more sass than 
last year, when it came with L-heads of 
100 or 110 hp. The new job has a bore 
of 3% inches, a stroke of 4%, compression 
, oe of 7.44:1, and a sparing appetite for 
BYE-BABY FRONT SEATS, which loll back in say regular gas. It should come as no surprise 
stages and drop flat for full-bore snorin to see this engine, with different carbur- 


Bee i cmon be Hhadsn etion, in the 1956 Rambler. END 
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MG Gets Curves, Power, Performance 


S RCH as you may, it’s hard to find a 
straight line on the new MG, latest 
model in a series of hitherto uncompro- 
misingly angular little roller skates. The 
MG Model A, as extensively rounded as 
a pin-up girl, now looks like many an- 
other imported sports car. It will be read- 
ily confused by the inexpert, or the in- 
different, with the Austin He 

Beneath the skin there are changes, 
too, The permissible revs have been 
pushed up to 5,500, and the car will now 
willingly top 90 m.p.h. All ratios within 
the four-speed gearbox have been modi- 
fied, and the little two-seater now runs 


THIS IS AN MG? Hardened owners of TC mod- 
els will frown at such departure from austerity 
as the met fabric cover on the inside 
spare. Deck has a remote-controlled latch. 


with a 4.3 rear axle in place of the pre- 
vious 4.875. 

The engine is subtly modified from i 
TF 1500 predecessor, which was almost a 
fifth bigger than its predecessor: 


Bore 


Stroke 3.5” 3.54” — 040" 
Disp. (cu. in.) 90.88 8945 41.43 
Hp 6 866845 


While steering and suspension remain 
nervously alert in the best MG tradition, 
comfort now catered to: more leg 
room, larger luggage space and, for the 
first time, a real gasoline gauge. 


BUSY LITTLE BEE still buzzes under the bonnet. 
One unit of dual master cylinder in background 
operates clutch. The batteries (there are two) 
are located behind seat for better balance. 


Oldsmobile Hops Up 
That Engine- 


Subtle changes from year to year since 1949 


1949 


HIGH COMPRESSION V-8 
was new idea when Jack 
Wolfram, then chief engi- 
neer, introduced engine. 


1956 


BASIC ENGINE, un- 
changed, has same 
block, rods, bearings, 
crankshaft. Wolfram 
now heads Oldsmobile. 


Again 


have boosted its horsepower by a whopping 105. 


NCE each year, when summer's dog 
O days descend upon the land, a 

couple of fellows who act like 
tourists climb into an automobile at 
Lansing, Mich,, and set off on a long 
safari. 

If they have any fun, it's only inci- 
dental. They have a mission. They are 
field-testing gasolines all over the U.S. 
with an Oldsmobile engine that has a 
compression ratio intended for introduc- 
tion 18 months later. 

The information is important. On the 
antiknock quality of the gasolines avail- 
able depends how high automobile- 
engine compression ratios can go more 
than a year hence. In turn, on that de- 
pends, largely, what power can be built 
into engines. 

The year-to-year findings of the travel- 
ing men from Lansing are of more than 
passing interest to Olds: It was the 
company that in 1949 sparked the in- 
dustry in building the postwar hothead 
V-8s. Olds marked out the starting line 
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for Detroit's all-out “horsepower race.” 

The results of the 1954 trip by the 
tourists from Lansing showed up last 
month when the company introduced its 
1956 cars. Its top engine bulged at 240 
horses, That was 105 horses more than 
Olds had boasted seven years before 
from what looked, outwardly, like the 
selfsame engine. 

Other gains between 1949 and 1956 
are impressive. Along with horsepower, 
the torque—which determines the push 
at the rear wheels on take-off—has sky- 
rocketed. In 1949 it was at 263 foot- 
pounds. In 1956 it's at 350 foot-pounds. 

The car has knifed seconds off its 
acceleration time from a standing start 
to 60 miles an hour, despite the fact that 
it weighs several hundred pounds more. 

And even with that added weight, it 
gets more miles to the gallon of gas 
than it got in 1949. 

Something has happened in those 
seven years. What is the source of so 
much more power on less gas? Just as 


THIS IS THE WAY 
THE HORSEPOWER GREW: 


195 camshaft modified, 
iston weight boosted, four- 
arrel carburetor added. 


Horsepower 
1949, 1950, 1991 wessseaes 
Olds had no competition. 

Boost in compression ration 
1951 to 7.5:1 raised power 

ut Olds did not advertise it. 


Valve lift increased, 


important, how much additional power 
can this engine yield in the future? 
The first question was answered in ad- 
ce on August 18, 1948, when tech- 
nicians from the General Motors research 
labs told a Society of Automotive Engi- 
neers meeting in San Francisco that high- 
compression engines promised “large 
gains in fuel economy” if better gas be- 
came available at a reasonable price. 


1956 Rata put at 9254, coe 
buretor enlarged, intake: 

piston] weight 
increased, rings improved, cam 
and distributor redesigned, ex: 
haust ports widened. 


1955 Rati upped to 85:1, 
combustion chamber 
redrawn around exhaust vaives 
for better breathing, valve lift 
boosted with modified cam. 


1954 Batis nareased to 
8.25:1, displacement 
from 303 to 324 cubic inches, 
manifolding and valve ports 
enlarged, valve lift boosted, 
rings chrome-flashed, 


| Compression ratio 
Upped to 8:1, 12-volt 
electrical system installed. 


THE 1956 LOOK: This four-door hardtop in 
de luxe “98” Holiday version is the fanciest 
of Olds’ models, announced last month, 


Experiments by Charles F. (“Boss”) 
Kettering, GM’s aging but still y con- 
sultant, were what they were talking 
about. Ket had boosted miles-per-gallon 
by a third with an engine that he had 
pushed up to a 12.5:1 compression ratio. 

The oil companies read the San Fran- 
cisco statement with a bilious eye. 

“When we talked about 95-octane 
fuels,” an Olds engineer recalled the 
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PISTON HAS GROWN ¥% inch in diameter and 
increased 52 grams in weight in seven rs. 
Original V-8 weighed 5.52 pounds per 

power; newest version weighs only 3.2 pounds. 


VALVE SIZES have changed little. Original 
intake and exhaust valves (left) measured 1% 
and 1 7/16 inches. Latest intake is the same, 
but exhaust valve has been increased 4% L 


Four ways the Olds engine has changed in seven years 


MANIFOLDING in 1949 (left) showed sharper 
turns than that in 1956 engine, reflecting 
effort to “open up” breathing. Dual exhaust 
systems are optional on all models for ‘56. 


| 
g& 


other day, “the refiners made mouths. 
er figured that they had done pretty 

in producing 90 octane for cars. 
They said that it would take years and 
years to push it to 95.” 

But Olds already was plowing ahead 
with an overhead valve, high-compres- 
sion V-8, Its old L-head straight eight 
was at the end of the road. 

Prototype engines, sheathed in yes- 
teryear’s sheet metal and sent out on the 
road for tests, had to stop at airports for 
the high-test gas that their finicky ap- 
petites required. 

The new engine was announced in 
December, 1948, It had a compression 
ratio of 7.25:1 as against the old engine’s 
6.7:1. Smaller, more compact, it weighed 
only 5.5 pounds for each horsepower 
produced, against 6.2 pounds in the 
straight eight. It produced 135 horse- 
power against 115. 
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NEWEST FOUR-BARREL CARBURETOR [ae 
big+throated compared with two-barrel origi 
Compression pressure has gone up for 
years. In 1949 it was 200 pounds; now it's 258. 


Y 


And it got almost 19% miles to the gal- 
lon of gasoline at a cruising speed of 50 
miles an hour, contrasted to 17% miles for 
the old engine. 

“The engine,” said Poputar SciENCE 
Monray in its issue of January, 1949 
(p. 167), “promises to pace a revolution 
in gasoline-fed automotive power plants.” 

It fulfilled that promise. As late as 
1951, the average horsepower of U. S. 
automobiles was only 117. For 1956, it’s 
more than 225. 

How did Olds—and the rest of the in- 
dustry—do it? 

Better fuels, of course, keyed the ad- 
vance, The refiners are years ahead of 
their own guesstimate. In 1948 the na- 
tional average octane for “regular” gas 
was 70. That for premium was 90. This 
was suitable for engines within the 5-to-1 
to 7-to-1 compression range. 

[Continued on page 260] 


New Tricks of the Trade 
in Cars Abroad 


Stylist’s Own. U. S. designer 
Raymond Loewy shows two- 
seater Jaguar that he styled for 
himself, It has a roof ope 
all-around visibility, a 

seat, extra luggage ‘space. 


One-Piece Gate. A large rear window in 
this British Humber Hawk station wagon 
cranks into the tailgate from outside. Thus 
it can be partly opened for ventilation or, as 
here, be retracted out of sight, When the tail- 
gate is opened, a spring-loaded floor panel 
slides over the hinges to make loading easy. 


No Back-Seat Driving. Riders in the rear 
of this four-passenger German midget face 
backwards. Doors, front and back, flip up 

in and out, The Dornier 
Delta has a one-cylinder, 14-hp. engine 
under the floor in the middle. It can do 
about 50 mp.h., costs around $700. 
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The master mechanic works 
under wraps to rescue young 
faith in Christmas miracles. 


By MARTIN BUNN 


US WILSON, genial proprietor of the 
( Model Garage, was having the time of his 

life. He was pla 1 role of Santa 
Claus for the Christr at the elemen- 
tary school. Gus made an imposi 
moved among the happy, excited 
tributing gifts from the bulging pack on his back, 
red stocking cap worn at a jaunty angle, white 
beard flowing down upon his pillow-stuffed front. 

Gus was getting along famously with the kids 
when Miss Davidson, the principal, approached 
him with such an expression of panic on her face 
that Gus feared she was about to speak his name 
and give him away. 

“The heating plant won't run, Santa,” she told 
“and we can’t reach a furna pairn 
y all seem to be a for the holiday. 
getting awfully cold in here, What can we do? 

Glancing through the open door of Miss David- 
son’s office, Gus could see Matt Bergstrom, who 
was a member of the school board, frantically 
jiggling the phone hook as he tried to get a num- 
‘d, the school’s janitor, stood be- 
» Matt, wringing his hands helplessly. Gus, 
y padded, had not noticed the cold. 

This was a big evening for adults and kids 
alike. The walls of the school were gay with 
decorations. A huge tree sparkled with lights, and 
from its tip shone the silver star of Bethlehem. 
The school stage, where every year for over a 
quarter of a century the town’s youngsters had 
presented a Biblical play, was decorated with 
star-studded evergreen wreaths. 

Gus tousled Tommy Willard’s mop of hair as 
he thought about the problem. 

“Here you are, my lad,” he boomed, handing 
the boy a present. : 

Turning to tiny Ann Trotter, Gus permitted a 
worried expression to come into his eyes. The 
child, her arms outstretched to take the gift Gus 
was offering, saw it. Her blue eyes opened wide 
in dismay and astonishment. This will never do, 
Gus thought. 

“And now for you, my little lady,” Gus said in 
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his best Santa Claus voice, boosting the 
tiny tot to his shoulder, “I have this doll 
with real hair and eyes that close.” 

“I'm getting awful cold, Santa Claus, 
and my baby is, too,” she said as she 
cuddled the doll in her arms. 


ATT Bergstrom stepped from Miss 
Davidson's office, and his eyes met 
in mute appeal. 

“A nice state of affairs,” someone in the 
audience grumbled aloud. “It’s freezing 
cold in here.” 

The eyes of the 
adults strayed to 
Gus. Here was a 
man to whom they 
had been accus- 
tomed to turn in 
times of emergency. 

Gus sighed, What 
could he do? He 
couldn't step off the 
stage with his pres- 
ents still undistrib- 
uted, Neither could the Santa Claus 
these kids had known for years suddenly 
turn into Gus Wilson of the Model Ga- 
rage—the man who fixed daddy’s car. 

Besides, he knew little about automat- 
ically controlled oil-conversion units like 
the one that had been put in here, And 
yet, he did know something. He had 
been on the committee that had selected 
it. He had gone over its specifications 
rather thoroughly with the salesman, At 
any rate, he had to make a decision now, 
and he made it. 

“So,” Gus roared jovially, chucking lit- 
tle Ann Trotter under her pretty chin, 
“my little one is cold. Perhaps old St. Nick 
can fix the furnace.” 

“Could you, Santa?” Tommy Willard 
asked. 

“Ho, ho,” Gus cried out: “And why 
not? In my shop at the North Pole I fix 
many things.” 

Gus put Ann Trotter down and moved 
toward the basement door. 

“Tl need tools,” he said loudly, and 
his eyes sought out in the audience his 
helper at the garage, Stan Hicks. 


G 
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Gs had fully expected that the par- 
ents and teachers would move to 
prevent the children from following him. 
Alone in the basement he could revert 
to Gus Wilson and work on the heating 
plant. But nobody made a move to pre- 
vent the shouting children from trooping 
along at Gus’s heels. 

Stan Hicks sidled out the door behind 
them. “I dunno what you folks are going 
to do,” he said. “But me, I’m going after 
Gus's tools so Santa can do the job.” 

Sam Howard ac- 
companied Gus into 
the basement. “I 
don’t know anything 
about this gadget,” 
he remarked sourly, 
“except how to turn 
it off and on,” 

Gus surveyed the 
ancient furnace with 
its gleaming conver- 
sion oil unit, feeling 
rising panic, On the 
way down he had glanced at the wall 
thermostat and noted that it was turned 
above the 70-degree mark, Yet the oil 
burner was silent and cold, Looking at 
the circle of youthful, eager faces about 
him, the awful realization came to him 
that every child in the basement was ex- 
pecting Santa Claus to work wonders. 

“Here, Santa,” said one boy, offering 
his newly acquired present to Gus. “Use 
my tool kit—it’s a dinger.” 

“Just the thing, just the thing, my lad,” 
Gus boomed. 

Gus located the fuse panel, inspected 
the fuses. He traced the copper fuel 
line from the burner to where it split 
into two lines leading through the ce- 
ment wall to buried fuel tanks. Each 
line had its shutoff valve and individual 
sediment bowl. The right tank, Gus 
noted, was shut off, the valve on the 
left tank wide open. 

“I brought your tools from your sleigh, 
Santa Claus,” Stan Hicks kidded Gus 
as he approached with Gus's small 
emergency tool kit. 


[Continued on page 232} 


Pretab kits, quickly assembled, give you a choice of 


One-Evening Workbenches 


By Kenneth Murray 


OULDN'T you like a fine new 
\ \) workbench for Christmas? Then 
here's a tip: 

Just leave this magazine open to this 
page, whe: our wife is sure to see it. 
Maybe she'll take the hint and build 
you one 

Nobody's kidding. Like a lot of un- 
finished furniture, workbenches now 
come prefabbed—all the parts cut and fit- 
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ted for easy assembly, The little woman 
who has bolted together chests, dressers 
and kiddy furniture for the home is in 
good training for the job. 

Tf she fails to take the hint, or if she’s 
not the hammer-and-saw type, you may 
want to buy the kit yourself. Whatever 
you buy, you should be able to put 
it together in a single evening. 

Four hours, twenty bucks. That's the 
story of the bench I ordered by mail. 
All pieces were cut to size. Dadoes, rab- 
bets and joints were ready-made. Four 


hours from the time I picked up the in- 
struction sheet, my bench was ready for 
use. Building it from scratch would have 
taken me three times as long. The kit 
cost me about $20, plus shipping charges. 

You can pay more, or less, for a kit 
workbench.® (One manufacturer turned 
out a maple-topped model for the car- 
riage trade at $150, but it never caught 
on.) Some are made entirely of wood, 
some entirely of metal and some are a 
combination. 

Where to buy. Enterprising lumber 


Types of benches that come in kits—and where to get them 


© types. 


nd like 


above, usually made mostly of metal, 
offers lots of storage space. 


How one workbench goes together 


PRECUT WOOD comes in a waterproof wrapper. four pieces for 
Hardware is packed in the ready-made drawer. each leg end. Bolts fit predrilled holes. 


ENCH STANDS on its own legs when back rail FRONT RAIL and drawer guide 
is bolted on, Shelf boards are screwed on next. backboard is screwed to the 


FIVE PIECES of tongue-and-groove lumber make READY FOR WORK as it is, the bench could 
up the top. Clamps are useful but not vital. be fitted with extra shelves, or even enclosed. 
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‘ds assemble workbench kits of their 
own, These run all the way from just cut 
lumber to all-out prefab jobs. Other 
ards and stores may handle kits that are 
distributed on a regional basis only. You 
can also order by mail. 

Any kit will cost you more than the 
raw stock, But your time is worth money, 


too, and a kit can save you shop time 
that you can put to better use on other 
jobs, Also, overestimating the amount of 
wood needed, or cutting one piece short, 
can cost you more than the difference. 
When you buy a kit, the figuring has all 
been done for you. All you have to do 
is put it together and enjoy it. 


These simple dodges make a workbench even more useful 


ill have roller-smooth action, 
avily loaded, if dry graphite or 
grease stick is applied to the runner faces. 


INCH shows how a 1”-square 
wailed between backboard up- 
rights makes a tool hanger. The slot is 1” wide. 
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BEFORE GLUING, mask the working area of your 
bench top with waxed paper. A dispenser can 
be tacked to the workbench backboard like this, 


SMALL METAL PROTRACTOR, cemented to a cor- 
ner of the bench top, enables you to check 
angles quickly, helps prevent building errors. 


- 


Clear off the tools and put your bench to recreation uses, too 


HEN a workshop ad- 

joins a rumpus room, 
as it often does, consider 
the workbench as a sturdy 
piece of extra furniture. 

It converts quickly into a 
buffet or bar. Add a rail or 
two and you have a shuffle- 
board or miniature bowling 
. Use it for vibration- 
showing of movies or 
s room for ac- 
‘s es and a tape re- 
corder besides the projec- 
tor. And if you do darkroom 
work, there's no handier 
place to set up enlarger 
and developing trays. END 


SHUFFLEBOARO OR TENPIN COURT 


PROJECTION STAND 


PHOTO-DEVELOPING TABLE 
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Drill Accessories You Can Make 


‘OU take one big step toward get- 

ting the most from an electric drill 
by buying a horizontal stand. You can 
take another big step by building your 
own sanding and saw tables to go with 
the stand. The tables, as well as a handy 
Lazy Susan tool rack, might all be turned 
out in a single evening. 

Sanding table. Fasten the drill stand 
to the workbench after blocking it up (if 
necessary ) to place the drill-chuck center 
5” above the bench top. Make an H- 
shaped frame like the one shown at the 
upper left, using scrap wood. Screw on 
a hardboard top with a recess cut in one 
side for a 6” sanding disk. Position the 
table so that the sanding-disk face is ’” 
from the parallel edge of the recess and 
anchor it down with angle irons. 

Saw table. Here again, use an H frame 
to support a hi 
of a recess, th 
saw blade. Make the table 5%” high— 
give you a 1’-deep cut with the 
ume drill setup used for the 
ht table-top overhang lets you clamp 
on a pine strip for a rip fence. 

Lazy Susan tool stand, Turned or 
sawed to 6” diameter, a scrap of pine 1” 
or more thick makes a handy revolving 
stand for electric-drill accessories, Drill 
holes for the tool shanks 1” in from the 
edge of the disk and not quite through, 
At the center of the stand drill another 
hole for a long X’ bolt which serves as 
a pivot and handle. Countersink the bot- 
tom end of this hole so that the nut hold- 
ing it in place on the bolt can be recessed 
almost flush with the stand. With a 
washer for a bearing, insert the end of 
the bolt in a hole in the work table. 


CLAMP BRACKETS are 4” metal 
angles notched into underside of 
plywood so that base lies fla 
Drill holes to take 4”-by-4” eye- 
bolts, and thread bolts into nuts 
that act as bearings. 


Wooden Jig Clamps Miter Joints 

You need four hands to assemble picture frames or 
other mitered joints. This homemade clamping rig will 
do the job of two of them for you, 

I used a 16’-square scrap of plywood for the base 
and screwed a smaller square on top, about 4” in from 
each forward edge, to serve as a right-angle stop block. 
A flat angle plate screwed to the front corner of the 
stop block prevents wear and insures a 90° angle. 

Two eyebolts, acting as screw jacks, force the 
mitered pieces firmly against the stop block so that 
TO EXPOSE JOINT for easy nail- you can glue and nail them together without their 
ing, comer is cropped off on shifting. If the bearing nuts turn with the eyebolts, 


radius from comer point. Eyebolts —_wedgelock them with metal shims underneath. The jig 
that lave (faced "With ‘sander: can also clamp butt and other joints and join different 


strips to prevent shifting. widths of wood.—Paul Corey, Sonoma, Calif. 


— thw 
CORNERS 


BUILD TAPE 
LAYERS TO ~ 
DESIRED, 

THICKNESS ‘i 


4 faouncamieg ) 


FOR LIGHT-SOCKET 
INSULATING DISK 


Square Hangs on Split Block Tape Forms Insulating Washers 

‘A woop block, grooved along the top _ Nonconvuctive washers and spacers 
edge, makes a snug tool-board holder for be made to almost any size, shape and thi 
hanging up a large, awkward framing — ness from electrician’s tape. Square off str 
square, Fasten the block, in this case to around a center hole, add layers for des 
perforated board, with wood screws from thickness, and trim the washer to shape— 
the back.—Frank A. Javor, N. Bergen, N. J. Charles H. Hardy, Los Ang 


oecemnen 1955 159 


New Toole 


1. Seesaw Arbor Ch: Tools. You can 
change over from sawing to planing in a 
trice on this husky tool. The trick: a single- 
wheel arbor control that simultaneously 
raises the 8” tilting-arbor saw blade and 
lowers the 4” jointer head, or vice versa, 
The 10” tilting sanding disk at the side can 
be removed and a flexible shaft, for auxiliary 
tools, attached in its place. 


2. Wrench Handle Bends into Corners. 
This flexible wrench gets into tight places 
crowded with pipes. A ratchet handle lets 
you set the jaws firmly 
around the work for a 
good pulling position, 
Interchangeable jaws 
can be fitted on the 
Handi-Flex pipe 
wrench by removing a 
pin that separates the 
head from the handle. 


3. Hacksaw Expands for Long Cuts. 
When you pull up on the back brace, this 
hacksaw expands to a 7” height for making 
deep cuts in anything from thin metal to 
large-diameter pipes. Called the Hi-Lo, the 
new saw also features a knuckle guard on the 
aluminum pistol-grip handle. 
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4. Hammer Head Changes Faces. One 
hammer can do many jobs when you snap 
different faces—alumi- 
num, brass, copper, 
nylon or plastic—into 
its head, A counter- 
sunk spring pin locks 
them in, Heads come 
in aluminum for light 
work, or steel for 
heavy; handles are non- 
slip or smooth finish. 


5. Electric Handsaw Cuts Flush. First of 
a series of blades for flush-cutting with 
an electric handsaw, this blade adapts the 
No. 77 Skil Saw for such cutting of studs, 
beams, floor joists, rafters, door plates, 
windows, door framing and other jobs, The 
manufacturer plans to make these blades for 
all electric handsaws. The new blade is 
74” in diameter with a riveted hub for 
mounting. An aluminum guard screws on, 


Further inform 


fe. Con, 1625 Massi 
Bares Blade Co, 18249 Colorado Aven. 


CUTOFF PART TO BE 


Clothespin Holds Lag Screw 


Neep a good expansion shield for hold- 
ing a lag screw in concrete? Saw the head 
off a wood clothespin and drop the { 
ends up, into a hole drilled in the concrete. 
Clark, East Bradenton, Fla 


Dowel Takes Setscrew Thread 


Twisttxc a dowel in the setscrew hole of 
a doorknob cuts matching threads in it and 
will save you the trouble of lugging the 
doorknob down to the hardware store if you 
have to buy another setscrew, 


How to Prevent Splitting 

To avow splits when you nail near the 
end of a board, drive the nail at right angles 
to the grain, or as nearly so as possible. The 
above examples show how to do it right — 
W.A. Isphording, Gainesville, Fla. 


Car Jack Opens Stuck Windows 


I men of yanking or hammering win- 
dows in my house every time they stuck. S 
I now use my car jack to open them. Hold 
the top of the shaft to keep it from hitting 
the glass.-R.L. Hay, Rochester, N.Y 


Nut Helps Drill Round Stock 


A tance hex nut can be converted into a 


drill jig for centering radial holes in rods 
or tubes. Ream out the nut if necessary to 
make it slide freely on the stock. Then 


drill a guide hole so that it passes through 
the center of the nut opening. You'll find a 
collection of these drilled nuts, in various 


sizes, handy to keep around the shop. 
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Have you been missing 
something good? There’s 
a long list of 


Special 

Boring Bits 
You Should 
Know About 


By Edwin M. Love 


CIRCLE CUTTER, Want to make a really big 
hole? Need wood wheels for a toy that you 
tool produces holes or 
disks as big as 8” meter in wood 
about 114" thick. Circle cutters come in 
several sizes. They work best in a drill 
press and should be run at low speed. 


— 
or 
* : Sei ee iS 


PPOSE you had a gross of screws to 
Sia How could you do the job 
the quickest way? 

Any way you go about it, making 
holes’ for, and driving in, 144 screws 
would be a mighty tiresome job—even in 
softwood. 

And in hardwood you certainly couldn't 
get by with just any old-hole, expecting 


yy and counterbores for the sere’ 
the bit at just the right th 
head flush. Bits come in sizes 
match the screws you commonly use. 


a screw to make its own way. For hard- 
wood, the approved procedure includes 
drilling a primary hole the same size as 
the screw shank, a smaller deeper one 
into which the threads can twist, and 
countersinking for the screw head. 

One tool does it. All three operations 
can now be done simultaneously with a 
single tool—a screw-hole bit chucked in 


the hand drill, electric drill or drill press. 
Sink it to the stop and you're ready to 
drive the screw. 

That's only one of several special hole 
tools the home mechanic should know 
about. Here’s a round-up of others. 

‘An expansion bit can do the work of 
several auger bits, and make between- 
size holes for which you cannot buy bits. 
It has a single adjustable knife and a 
screw pilot. Always clamp the knife se- 
curely before boring. The markings give 
approximate hole sizes, but for critical 
work, make some trial cuts in scrap to 
set the bit. 


no need to stock a lot 
of large bits. Turned 
with a hand 

expansion 
for any size hole you 
need. If point threads 
are filed off and square 
shank is removed, it can 
be used in drill’ press. 


PUSH DRILL. This is a handy tool when you 


have only one hand free to bore a hole. Here 
screw holes are quickly drilled while a hinge 
is held in place as a guide. Several straight- 
flute bits come ich a drill. 
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EXPANSION BIT. There's 


A circle cutter has the bit mounted 
on the end of an adjustable arm. To 
minimize break-through splintering with 
this or an expansion bit, either clamp a 
backing block behind the work or, bet- 
ter, bore only until the pilot breaks 
through, and then turn the work over, 
insert the pilot and finish the boring from 
the other side. 

With any tool that cuts on one side 
only, run the drill press at low speed 
and clamp the work securely. When 
using such bits in an electric drill, keep 
a quick trigger finger on the switch, 
Never hold the work by hand. 


FOERSTNER BIT. Two cut- 
ting lips and ‘a circular 
knife edge shear smooth- 
ly through wood fibers. 
Since the bit has no cen- 
ter pois it produces flat 
bottoms in holes that are 
not bored right through 
the work. Clamp wood in 
a drill press and you can 
cut any part of a circle 
from its edge. These bits 
are also made with square 
pak for chucking in 
an 


HOLE SAW. A circular saw blade cuts a neat 


round hole in wood or metal, and a compres- 
sion spring knocks out the plug. A hole saw is a 
perfect tool for cutting thin plywood. 


~& 


MULTIPLE-SPUR BIT. With its many cutting 
edges, this works fast and will make scads of 
truly round holes before it needs resharpening. 
Sizes range from 2” up to 2”. 


EXTENSION. Install an 
extension between a 
hand brace and auger 
bit like this and you're 
all set to bore into 
deep recesses or to 
make overhead holes 
without standing on a 
ider. The extension 
will follow the bit in- 
to an 11/16” hole. 
This makes a fine com- 
bination for boring 
wiring holes in lamp 
columns of wood, 


DOWELING JIG. This puts edge holes exactly 
board 


where you them. Clamp it on the 
with its centerline over the penciled guide line. 
Then center and lock a bushing af the req 

size in position. 


aligned. A bit gauge, seen at the lower left, is 
clamped to a bit to stop it when the hole 
has reached the desired depth. END 


Bike Rack Made in an Evening 


Tims sturdy bike rack is just the thing 
for Junior to carry schoolbooks or pack- 
ages on. Bend two 36” lengths of %” alu- 
minum rod to the shape shown above and 
fit them to the bicycle by trial. The cross- 
pieces are 9” lengths of 1” aluminum tub- 
ing with the ends flattened and secured 
with self-tapping screws. Fasten the frame 
to the handle bars with aluminum straps 
over protective strips of rubber.—Charles 
Lomas, Kensington, Md. 


Folder Makes School Kit 


A Hanoy pencil kit for a school child 
can be made by mounting a small Manila 
portfolio in a loose-leaf book. Punch holes 
for the rings and reinforce with gummed 
circles—Frank Shore, NYC. 


Pencil Lead Lubricates Lock 
Loosen up a sluggish lock by pouring 
powdered lead from a soft pencil into the 
working parts when graphite isn’t handy. 
Powder the lead by rubbing it on sand- 
paper or a file and collect it on a sheet 
of paper.—R. W. De Cesare, Vallejo, Calif. 
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Two Wire Strippers That 
Give You the Pro Touch 


Ir you aren't adept at stripping electrical 
wires with a knife, you may find it helpful 
to have one or both of these homemade 
strippers on hand. 

The triangular job above cuts and strips 
the insulation as you pull the wire back, after 
inserting it between the knives by a forward 
motion, The forward motion also and 
locks the wire in the mating nicks in the 


stripping blade: 

To make grind about %” of teeth from 
each of two 2%” lengths of hacksaw blade. 
Sharpen the ends of the blades, as shov 
and press the blades into saw kerfs made 
the diagonal members. 

The screwdriver attachment below cuts 
through the insulation you rotate the 
wire in the knife slot. When you tug the 
wire the insulation stays behind. 
piece of spring steel 
gular notch filed in one edge. 
he edges of the notch were then ground to 
knife sharpness on the side adjoining the 
screwdriver shank to which it is welded. 


Polished Bits Turn Easier 
Avucer bits discharge shavings better 
and heat less if you keep them polished. 
Rub a wad of steel wool along the flutes 
occasionally. It's also a good idea to 
wipe the bit with an oily cloth after each 
use.—Edwin M. Love, Palmdale, Calif. 


Stick Guides Jigsaw Work 


You can guide work into a jigsaw blade 
with a push stick made by slipping a 
pencil eraser on a piece of %” dowel. This 
will keep your fingers away from the blade. 


Chalk Clogproofs File Teeth 
To Five brass, aluminum or other soft 
metals with an ordinary file, rub chalk 
liberally into the teeth. The chalk will 
keep the metal from clogging up the 
teeth.—Lew Williams, Columbus, Ohio. 


Extension Reel Puts Light on Job 


By R. G. Cooper 


FTER unrolling enough extension 
+% cord from this multi-purpose reel to 
bring power to the job site, you can plug 
in one or several portable power tools 
and connect their ground wires to a 
ground terminal for safe operation. Then 
1s dusk approaches, or if you work into 
1 dark corner, you can turn on a built- 
nv light and aim it where you need it, 

To ground the tools, the extension 
should be No. 16 three-wire line cord. 
ind the plug should have a pigtail for at- 
taching to the primary outlet box 

Make the reel hub first; its shape is 
determined by the receptacle and light 
socket used, Those shown are identical 
in size. The receptacle is a 
two-outlet, 15-amp. Bakelite type. 
long by 1%” wide. The lamp socket is a 
surface type with a pull chain. Fasten 


tool-lead 


them back to back on a ¥”-plywood di- 
vider. Then build the four sides of the 
hub around them, grooving one side to 
clear the pull chain. Round all corners 
so that they won't dig into the wire. 
Cut two 13%” disks of #” plywood for 
reel ends, brad them together lightly and 


NIGHT AND DAY, this exten: 
sion-cord reel is an often-need- 


ed job accessory. By night 
or in dark corners (left) it 
throws light where want 


it; by day (above) it carries 
power to outside work. 
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cut a 64” flat edge on both at the same 
time. In one disk cut a handle and a rec- 
tangular opening to match the recep- 
tacle. Add a dime-store towel bar, bent 
as shown. It will serve as an angle sup- 
port on the ground or as a hanger for 
overhead lighting. Cut a hole in the cen- 


TO GROUND a tool for safe use, clip an alli- 
gator clamp to the tool’s ground lead. The 
clamp is soldered to the third wire of the cord. 


Ja! VENT HOLES: 


view 
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ter of the other disk to fit the socket. 

Fasten the first disk to the hub with 
1” wood screws. Screw the shade-holder 
ring on the socket to secure the other; 
then line up the two flats and screw the 
second disk to the hub. Cut a reflector 
from a 6”-diameter tin can, leaving a 
flange on the bottom so that it can be 
screwed on over the socket. 

Connect two wires of the three-wire 
cord to the receptacle in the reel. Bring 
the third wire out and attach an alligator 
clip to its end. At the ph nd of the 
cord, hook up two of the wires to a two- 
prong plug and pull the third wire (usu- 
ally the green one) out through its 
neck. Solder a terminal lug to its end. 
power tools, snap the alli- 
gator clip on the tool's ground lead and 
fasten the terminal lug to the metal case 
of the outlet you plug into, using one of 
the screws that hold the cover plate on. 

Screw two prongs from an old plug to 
the reel for storing a socket adapter; 
you'll need it if you have to plug into a 
garage or porch light. 

Bend a hook from coat-hanger wire 
and fasten it near the cord slot to anchor 
the plug when the cord is reeled in: 

Wind 50 to 100 feet of cord on the 
reel and you've got power all over the lot. 


First Aid for 
Universal Motors 


field and armature are in series, How to service those little power plants 


rial Lo Morag friar | that drive many home and shop appliances. 


a high starting torque. 


CALLED UNIVERSAL because they 
run on AC or DC, these motors 
are of two types. Most common 
is the series motor above. Its 


By J. W. Rocke Jr. 


one that I had made overhauling the dust collector 
on my bench sander. It caught up with me one 
night when Cam Evans was at work in my shop. 

Cam was sanding some shelf brackets. Suddenly a 
shriek drowned out the whir of the sanding belt. The 
motor of the dust collector revved up to a whine before 
he could snap it off. 

“Just yank the plug and finish sanding without it,’ I 
suggested. “That thing hasn’t worked right since I put 
in new brushes.” 


| LEARNED about universal motors by mistake— 


SHUNT MOTOR has field win 
ings and brushes connected in 
parallel, It runs at a constant 
speed either free or loaded, but 
does not have a high starting Cam, the manager of our local power plant, is a 
torque. If a. series motor is = neighbor of mine. He comes to my place when he has 
reconnected in shunt, it must *, ae 

be operated at lower voltage. *: any woodworking to do, for his own shop is rigged 
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SERIES TEST LAMP is a 40-watt 
bulb. Hook one socket terminal 
to line, the second to one test 
Pe or clip. Run other side of 
line to second prod. Hold one 
‘on a commutator bar and 
Foch each of the other bars 
with the second prod. If lamp 
fails to glow, there is an open 
circuit in the winding connected 
to that bar. If lamp glows when 
second prod iy held on. 
shaft, winding is grounded. 


NAIL TEST shows whether field 
polarity is correct. Join two 
ends of field coils and touch 
test prods to the other leads. 


If 4 nail refuses to stand inside 


ld core, the poles are alike 
and motor will not run. Inter- 
change leads of one coil. Nail 
stands upright as shown when 
the polarity is correct. 


CHECK FOR GROUNDS with one 
prod on terminal (or both if 
motor has a switch) and other 
‘on the case. should 
glow. An internal ground may 
not keep motor from running, 
but is a shock hazard, An extra 
wire from 


strictly for a busman’s hobby—in his case, electricity. 

“Tomorrow’s Saturday,” he said as he was leaving. 
“Bring that motor around and we'll fix it.” 

The backward drill. When I entered his basement 
shop next day I found Cam and Bud Nolan bending 
over a hot workbench. Hot electric: mean, Cam’s 
main bench is loaded with meters, switches and pilot 
lights. 

Bud is a bright teen-ager who's headed for an engi- 
neering degree. He's often at Cam's place. 

“It sparks like anything,” he was saying, and snapped 
on an electric drill lying on the bench. Even from 
where I stood, I could see fireworks inside, 

“The commutator’s smooth,” he added, shutting it 
off. “What should I do? I know—new brushes!” 

Cam shook his head, and Bud looked puzzled again. 

“One thing I'd do—" I began, and stopped. 

“Hello, Jack,” Cam said to me. “What were you 
saying?” 

“Oh—only that Bud better reverse the motor. You 
couldn’t drill with the chuck running backward.” 

Bud went pink, “Brush leads were frayed, so I put 
on new ones—and hooked ‘em up wrong! Thanks. Wish 
you could tell me how to stop that sparking, too.” 

“He has,” said Cam. “You know what happens when 
a motor runs backward for its brush setting.” 

“That's it! It'll spark. And brushes always wear a bit 
lopsided, so they stub their toes when the motor runs 
the other way, and spark even more.” 

Elated, Bud took the drill to another bench. 

Runaway motor. | laid down the dust collector 'd 
brought. When Cam unbuttoned the motor, the suction 
fan fell out. It took no Edison to guess what had made 
that shriek—the blades showed scratches where they'd 
scraped the housing, From the fan hub Cam removed 
a mangled setscrew. He grinned as he saw it, 

“Wrong-size screwdriver,” I mumbled. “Chewed up 
the slot so I couldn't tighten it right.” 

“Uh-huh. I'll check the motor now.’ 

Sliding out the armature, Cam stepped around the 
commutator segments with two prods. A bulb blinked 
each time, except in two spots. 

“Open circuit there,” he said, pointing to a couple of 
loose wires with one prod. 

“I didn’t notice those before.” 

“No, they were thrown out by centrifugal force when 
the fan came off. A universal series motor has no speed 
limit—it'll run wild without a fan, gears or other load to 
hold it down.” 

Deftly he soldered the leads back in their slots. Then 
he ran a thumbnail over the copper bars. 

“I undercut the mica with a hacksaw blade like you 
always do,” I said hastily. 
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“Uh-huh, But you ground the blade too narrow. It 
sawed slits in the mica, leaving high sides. See how 
heat expansion has shoved the ineut sides up?” 

Deflated, I could only nod. 

“The mica should be undercut clear across between 
bars, as deep as its width. I'll show you.” 

In his lathe, Cam skimmed off just enough copper to 
leave the commutator smooth. After undercutting it 
with a broken hacksaw blade, he laid the armature on 
what looked like an electromagnet. 

“This is a growler,” he said, and sure enough it 
growled as he switched it on. Rotating the armature 
slowly. he held the hacksaw blade over its core. 

“The AC magnetic field induces a potential in the 
armature windings,” he explained. “If one is short-cir- 
cuited. a current would flow and magnetize the core 
attracting the blade. But it’s okay.” 

Seating the brushes. Shutting off the growler, Cam 
frowned over the new brushes T’d put in, “See that 
shiny line on the end,” he said, holding one up. “That's 
how much was riding the commutator.” 

But don’t th ve to wear in?” T asked. 

“It’s better to 
Cutting a strip of fine sandpaper, he taped it around 
the commutator and slid the armature into the hous- 
ing. “Now we put the brushes in and turn the shaft,” 
he said, and did so. As he w: the armature out 
Bud coughed behind us. 

“Drill work all right?” Cam asked him. 

“Yeah. I haven't used it, but it runs real cool on the 
bench. [—uh—got another job.” 

Rather sheepishly he laid down some motor parts. 

“Looks like an old ha “dryer,” I said. 

“It’s. Margie Benson's,” Bud confessed. “It was so 
gummed up that the sl aft hardly turned. I even took 
out the field windings to clean it. Now it won't run.” 

“Did you make the nail test, Bud?” asked Cam. 

“No, guess not. What's that? 

“A test for field polarity, good for universal motors 
or little shaded-pole AC motors like this one. Touch 
the test prods to the field-coil leads.” 

As Bud did so, Cam placed a small nail between the 
field poles. It fell over, buzzing. 

“You hooked one coil up backward,” said Cam. 

Startled, Bud looked closely at the leads. “I guess I 
did—veah, this one!” 

“Switch it around and see what happer 

Balance of power. Bud changed around the two coil 
leads, and after Cam had stood the nail between the 
poles again, applied the prods. The nail stayed upright. 

“Why didn’t it do that before?” I asked. 

“Both poles were the same polarity,” said Cam, “so 
the top one repelled instead of attracting the nail. The 
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TROUBLE SPOTS. If lamp test 
shows an internal ground, check 
(esate shown above. Inspect all 
leads for frayed spots. If test 
lamp does not light with prods 
‘on motor terminals (with switch 
on), check points indicated 
above for open ci E 


CENTRIFUGAL SPEED CONTROLS 
on kitchen mixers afford up to 
16 speeds. As revs go up, cen- 


trifugal switch opens, and cur- 
rent can flow only through the 
resistance. This slows down the 
motor until points close and 
speed it up again, Cycle is so 
rapid that speed stuyy constant, | 
Control knob alters spring ten- 
SS ‘on the points, making them 
open at higher or lower speed, 


Chpeciter seduces arcing 


TWO OTHER METHODS of speed 
control: 
uses a tapped 


One, directly below, 
resistance, The 


Seed cate tec 
Tapped-field method at 
has taps at various 
one field coil, usually 
in sections with different wire 
sizes. Switch cuts in more or 
less of this coil, which is con- 
nected to buck ‘rather than re- 
inforce the main field. 


ARMATURE 


jum 


ARMATURE 


WAR-SURPLUS MOTORS like this 
are of top quality, and often 
a good buy. Permanent-magnet 
type should be run on DC only. 
Wound-field motors like that 
above work on AC or DC and 
can be altered to shunt connec- 
tion for use on about half rated 
voltage. Some have limit switch- 
es that stop the motor after the 
output shaft has traveled a cer- 
tain distance, but still allow the 
motor to be ‘reversed. 


DRY BEARINGS can sap the 


ewer of the best motor, but 
lubricate. sparingly. Over-oiling 
imay foul brushes. ‘The  bandle 
must be opened to oil this drill. 
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field poles in a motor must be of opposite polarity 

“Thanks a lot,” said Bud. “Now rl use my drill to 
mount those shelf brackets for you.” 

He tore off. Cam wrapped cord over the commutator 
leads of my armature “to keep them from flying off the 
dle again,” as he put it. He was shellacking the cord 
when a sort of Comanche war whoop rang out. 

We swung around in time to see Bud save his drill 
from crashing to the floor only by a wild grab at the 
cord, It was still running. Instead of switching it off, 
he yanked out the plug. 

Groundless claim. “Whew! My hand's still buz: 
ing,” Bud said as he brought the drill over. “This 
ground wire you said should prevent shocks—it sure 
didn’t.” 

“Sure you had it grounde: 

“Yes, sir.” 

“You mean that short extra wire near the plug?” I 
asked. “What's that for? My drill has none 

“Yours is an older model,” said Cam. 
measure. You can add it to yours. 

“What for? It runs fine.” 

“To save yourself a shock if your motor should de- 
velop an internal ground. That's what you have if in- 
sulation fails, a winding touches a core, or a lead or 
brush holder makes contact with the cas 

“Wouldn't that keep the motor from running?” 

“Not necessarily. But if the dril] touches a radiator, 

water pipe or other earth ground, it might blow a fuse. 


asked Cam. 


It's a safety 


TROUBLE-SHOOTING CHART 
(Universal Motors) 
SYMPTOMS POSSIBLE CAUSES REMEDIES 


Motor lacks power 


Motor overheats Lubricate, realign oF 
replace bearings 
‘Check with ohmmeter. Re- 
wind if necessary. 
Internal short in erma- 
ture winding 
Low voltose 
Vents clogeed 
Excessive Rough commutator Turn smooth 
sparking fond undercut mica. 
ot brushes 
sandpaper. 
repeir 
ture winding for meconsory. 
Motor deod Open circuit in armo- Check and repair os 
ft tome arma- ture winding (motor will necessary. 


True ond undercut 
commutator 


Sticking. brush 


One side of your power line is grounded at the meter, 
so the current could hop off at the internal ground in- 
side the drill, and go back through the pipe to the 
meter.” 

No internal ground. Bud had laid the drill on the 
bench. Now he held one test prod on both plug prongs, 
and the other to the drill housing. The lamp did not 
light. 

“Look,” he said, “There’s no internal ground.” 

“Hold it,” I asked. “I still don’t see what good that 
third wire does.” 

Cam grinned. “Suppose your drill, with an internal 
ground, didn’t touch a pipe or radiator, but you did. 
The current would go through you. If you were stand- 
ing on a wet basement floor, or on damp ground, you 
wouldn’t even have to touch anything. But with the 
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EXPANSION FORCES. 
UNCUT EDGES UP 


WRONG 


Lor FULL WIoTH 
BETWEEN BARS. 


RADIUS. 
TOO LaRG, 


SEATING BRUSHES 


TO RECONDITION a commutator, 
mount it between centers or in 
collets in lathe. Turn smooth 
Release: removing as little 
meti possible. Clamp arma- 
ture in vise wooden pads, 
as below. Cord wrapped aroun 
commutator leads keeps them 
from pulling out at high speed. 
Grind hacksaw teeth same 
idth as mica for undercutting. 
sat brushes as shown above. 
When disassembling a motor, 
note position of brushes. If com- 
mutator does not need servicing 


and brushes are not worn too: 
short, they can be re-used. In- 
sert them in original position. 


Auto Parts Put Spring in Toy Bronco When Rider Hops On 


My yousesrens envied their neighbor's 
hobby horse so much that I decided to make 
them one’tliat was better. Auto-spring leaves 
put real bounce into the footing. For the 
seat mounting I had a 42” length of X”-by- 
2” bar stock bent and drilled to take bolts 
for securing the horse's head, seat and foot- 
jigsawed out of plywood. 

A wooden block holds the metal pieces 
and two U bolts sec the sandwich. 
—M/Sgt. R. Seidel, Fort Leavenworth, Kan. 


| 


Sa Vax 345 U BOLTS 
RE sign 2ra 319" BAR STOCK 


Tape De-lints Jewel Boxes 
Remove lint from the velvet lining of a 
jewel box by inserting a loop of cellulose 
tape, sticky side out, in a clothespin and 
dabbing it on the velvet as shown above. 


rod 
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Fastener Cuts Fancy Designs 

You can cut decorative designs in leather, 
cardboard or other soft materials with an 
ordinary corrugated fastener, To cut perfora- 
tions in paper or cardboard, punch only 
the teeth through the material, 


Old Pots Make Bird Feeders 
Want a simple bird feeder? Screw a dis- 
carded pot cover to one end of an 8” length 
of broomstick and an old pie tin to the other 
end, as at left. Use a screw eye on top for 
attaching string to hang it from a limb. 


SPRING. 
BRASS 


make from an old sun visor. Position and 
bolt the bracket to the dash so that the visor 
vings under it when not in use. Use a sec- 
shaped bracket to support the down- 
ward-hinging edge of the extended visor. 


MotoR ON 
ORIGINAL 


BRACKET pas 


oar 
STEEL PLATE 


For a rear-window defroster, attach an 
old car-heater fan to the parcel shelf. Cush- 
ion it with rubber, Use a grounded metal 
plate under the shelf as a screw anchor. Rig 
a variable-resistance switch on the hot side of 
the ammeter to feed the motor. 


Please turn the page for more auto hints 


DRIVER CAN WATCH TAPES ON 
TRAILER FOR A TIRE CHECK 


When a trailer has a flat, it's hard to see 
it from the tow car. Place two strips of tape 
on the trailer front where you can see them 
in the rear-view mirror just above the lower 
edge of the car window. If a strip drops 
out of sight you know there's a flat. 


To mark leaks in tubes, one garageman 
twists skewer-shaped pins from stiff wire. 
He hangs them on a peg near the test tub 
and inserts one in each puncture he finds. 
When he gets around to repairing the tube, 
he replaces the pins on the peg. 
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hat dual-exhaust effect for the going- 
way view can be produced this way if you 
on’t want the real thing. Scrounge around 
n auto junk yard until you find a suitable 
ilpipe. Then bracket it opposite the real 
ne and clamp on twin chrome extensions. 


SHARPENED SOCKET 
EOGES PEEL OFF 
UNOERCOAT 


ard undercoating makes it difficult to 
move body and fender bolts from a car 
rat has had a heavy application. To speed 
1¢ operation, one shop owner uses sockets 
round to a sharp edge like this. The knife 
dge cuts right through the coating. 


§ Porutar science 


MAKE COVER 
Une THis 1 
CLeARA® 


NCE 
15 LACKING 


A tire cover like this will help keep a trunk 
compartment clean and prevent smudges 
on clean luggage or packages stored there. 
A dirty tire and wheel ought to have a good 
washing before going into the trunk, but 
there's seldom a chance for this. 


A tire gauge carried in a toolbox or the 
glove compartment will be protected and 
won't cause an annoying rattle if you locate 
rubber hose of the right diameter, cut off a 
piece and slip it on the gauge. You can 
take readings without removing it. 


Bi: 


Securing Shop Stands. Three-legged 
stands in our shop are firmly anchored by the 
two methods shown in the photos above. 

The method pictured at the extreme left 
uses a hook fastener and a tightening sleeve. 
As the T handle is turned, the sleeve swivels 
on the upper rod and draws the threaded 
hook against an eye set in the floor. No vi- 
bration or side pressure can move a stand 
that is fastened in this way. 


Easily Made Tool Slide. Dovetail 
slides can be made only by milling or 
shaping. But by using steel dowel pins 
you can make accurate tool slides on 
your drill press. 

Clamp the sliding surfaces together. 
At one end, lay out one or more holes 
with one-eighth of their diameter in the 
slide and seven-eighths in the body. 
With the joint parallel to the drill-press 
spindle, drill and ream the holes to a 
close fit for the pins. 

Before unclamping, insert a pin in 
cach hole. Drill through the slide into 
the pins. Tap holes in the pins; then 
enlarge and counterbore the slide holes 
for Allen screws to hold the pins. 

If the slide works too freely, remove 
the pins, wrap them with abrasive 
cloth, and lap the shallow grooves. 
This lets you “take up” the slide to any 
degree.—R. J. Lemp, Sayville, N. Y. 


Please turn the pa; 


The other method requires a plate bolted 
or welded across the lower rails of the stand, 
A %” steel rod, formed into a hook at the 
lower end and threaded at the top, is drawn 
up by a nut on top of the plate, A handle 
is welded to the nut, 

We make the floor eyes from %” rod, weld- 
the loop for added strength, The draw- 
g above shows three ways of anchoring 
them.—Ken Hadenfeldt, Storm Lake, Iowa. 


MOF HOLE. Ye Or HOLE 
DUAMETER 1 BODY 
SLIDE. 


MORE SHOP T 


Surface Gauge. Handy for small 
work in the home shop, this surface gauge 
is a quick job if you have a mild-steel 
block and a pair of dividers—the two major 
items needed to make it. 
Slot the top of the block 


fe” by &”. Tap 


Turning Face Contours. 
Convex, concave 
compound curv 
turned with a template and a 
dial indicator. 

aw and file an accurate, 
full-s negative or reverse 
template of the desired con- 
tour from plate brass, Mount 
it on a taper shank in the tail- 
stock, In the end of a straight 
tool holder, mill a slot to hold 
the lug of a dial indicator and 
tap for a clamp screw. 

Set the tool holder parallel 
to the lathe centerline, with 
the cutting edge at center 
height. The template need not 
be on center; it is most con- 
venient somewhat higher. 
Using a low spindle speed and power cross 
feed, manipulate the carriage hand wheel 
to maintain a constant indicator reading as 
the tool traverses the stock. 

Small deviations on the roughing cuts will 
not matter, and practice will soon enable 
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Renewing Lathe Centers. Damaged cen- 
ters can be made better than new by hard- 
surfacing with Stellite or the like. 
Rough-grind the point back at an angle 
of 90°. Ata welding shop, have the tip hard- 
surfaced. Clean up by grinding; then in the 
ind accurately to 60°. The point 
ithstand high heat and pressure, out- 
lasting (in my experience) even high-speed 
centers,—M/Sgt. James R. Wood, 465th 
Field Maintenance Squadron, A,P.O. 83, N.Y. 


holes from one edge for setscrews. Cut one 
leg of the dividers short and clamp it in the 
slot at an angle as shown. The finger-grip 
grooves in the edges of the block are option- 
al. For greatest accuracy, case-harden and 
grind or lap the bottom flat. 


you to keep the needle steady on the finish- 
ing cuts. In fact, it is surprising how soon 
the operator gets the feel of this method, 
Although the indicator follows only half the 
template, the full template is handy for 
checking.—H. J. Gerber, Stillwater, Okla. 


2. Map Figures Mileage. Locate your- 
self on this map (right) by sliding an insert 
until a dot appears at your town, Then you 
can find the distance to your next stop or 
for a complete trip. Small windows show 
the information, A series of 16 sectional 
maps covers the principal cities 


new car prod 
"ug. Divs GM. 
190° National Rado, Wheeling, W Vacs 4. Tyres 
9 Austin Stu. Forest Hills, N.Y 


3. Clothes Rack Stands in Car. This 
portable rack, holding up to 10 pressed suits 
hetween front and back seats, can be taken 
into your motel room or cottage without 
removing the clothes. Between trips, it may 
be stored in the trunk or used in your home 


1. Headlights Easier to Aim. A 
new system of adjusting headlights, 
developed by General Motors for 
installing its new improved-visibil- 
ity lamps, makes it possible to aim 
them accurately in daylight and 
without a wall chart. Built-in guide 
points—three glass knobs cast i 

each lens (inset)—enable the in- 
staller to set the sealed-beam lamps 
correctly by fitting them to the 
g device shown in use at left. 


~~ 


= 


a 


4. Fix a Flat Without a Jack. A new 
tubeless-tire repair kit makes it possible 
to fix a flat along the road without jack 
ing up the car. You squirt liquid rubber 
into the puncture with a sealant gun. You 
then connect the flat and spare with a 16” 
hose, permitting excess pressure in the 
spare to inflate the flat 


ALMANAC 


FOR MOTORISTS 


Pithy proverbs, provident counsel and 
omens and portents of intercst to 
horscless-carriage operators. 


DECEMBER 


>>The rear window of the c 
ig frequently informative. B 
driver in front who is one of those 
turning cot 


dling 


Bumper Hitch Made Solid 
by Adding Iron Strap 


>PGood remedy for a speedometer Fic rghit Veriasoved towa Toal 
that has developed. ticks and twitches: You need not be:snnoyed by: a Sailer 


jerking as you drive with a bumper hitch. 


Disconnect the cable at the instrument, | 
withdraw the inner core, and coat with Tie the hitch to the car frame as well as to 
light oil and graphite. the bumper 
A piece of strap iron run from the bot- 
>P One skid prevent- EX tom of the hitch to the frame eliminated 
See Bs keep iatceaaed £9 most of the flex in my hookup. A little 


on exactly how slippery 
Constantly chan cing ing to tailor the hitch to the bumper 


s really. are may also help. | 
get many clue Weld a crosspiece to the longitudinal | 
from the steering wheel and accelerator. | strap iron, add a pair of harness clips, and 


fast way to hook up the safety 


you have 


"'s mean to a car to make only 
trips in bitter weather, Crankcase 
dilution is worst if an engine never gets 
hot. So try to make complete warm-ups 
the general rule, 


chain.—Jim Miller, Moline, IIL 


>>In winter a battery is like a small 
bank account. ‘To nurse it along, avoid 
withdrawals—such as'a pro- 
longed idle with the radio, heater, and 
lights spending amperes recklesely 


>PDon't be y the throaty’ 
sound of a mu at's beginning to rust 
vays hazardous, a worn-out 


BEND THE BOTTOM of the hitch at right angles 
to the bumper and bolt the strap iron to 
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WASHER 


WOOD SCREW 
AND WASHER 


6 usES FOR Old Keys... 


AND 
WING NUT 


FILE OFF 


DIVIDERS 


‘VACUUM CAN KEYS 
'STICHED TO SIDES 
‘OF GLOVES 


KEY TURNS 
tN PU! 
BRACKET 


RAILROAD 
e, SWITCH STAND 


work | 
ORNAMENTAL GLOVES 
oRnee REY natoee 


SOLDER CLASP 
TO KEY SHANK 


,, SCREW- 
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Four Gifts You Can 
Make Quickly 


be sealed into plastic, which may be 

cut into attractive one-of-a-kind jewelry 
pieces, Pour ethylene dichloride into a 
bottle that you can cap. Dissolve enough 
Plexiglas sawdust in it to make a syrupy 
cement. Cut a piece of black or colored 
Plexiglas and one of clear about 3” square. 

On the opaque piece, arrange foil or thin 
wire shapes, pearl flakes or sequins, and 
dust with bronze powders or glitter (both 
come in colors), Cover the clear sheet with 


1 Plastic Jewelry. Color and sparkle can 


from a piece of 2” copper vent 
pipe. Solder a disk of light-gauge 
copper in one end. Bend three U-shaped 
legs from copper or brass wire and sol- 
der them to the sides near the bottom. 
Polish the cylindrical box and legs 
with steel wool and apply a coat of 
clear lacquer or, for a contrasting ef- 
fect, mask the upper part of the box 
and paint the lower area flat black. 
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y] Cigarette Box. Cut a 2%” length 


cement, invert it quickly over the other and 
weight it down lightly. 

After 24 hours, mark a circle, oval or 
other design outline with a china pencil. 
Use a jeweler’s saw to cut out the form that 
you've drawn on the plastic “sandwich.” 
Smooth the edges with wet silicon-carbide 
paper, and polish by buffing lightly or by 
brushing on pure solvent. 

Cement fittings to the back, or sink 
small screws or eyes by heating them into 
the plastic with a soldering iron. 


tyvenr CLEAR 
Biece OVER 
BARK ONE 


T SQUARES 


Spoon Rack in Birch. For the early Amer- 
3 ican style in the photo, lay out identical sides 

with a simpl line, Draw the top of the 
back with a compass. For a more formal design, 
transfer the patterns in the drawing. 
Jse %” stock for the spoon holders. Bore 4” 
holes and cut 3/16” slots to meet them. Assemble 
with glue and brads. Finish with wax, and apply 
screw eyes to the back for hanging. 


w 


this handy piece is made of card- 

board and a baking tin. The tin used 
is 12” in diameter and 1%” deep. Roll 
an 18"-wide strip of corrugated card- 
board into a cylinder around the tray 
and under its lip. Two overlapping 
turns make a surprisingly strong base. 
Fasten the end with glue and a few 
staples. Paint the cardboard or wrap it 
with rings of colored tape. 


4 Chairside Table. Smart as it looks, 
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veneer 


STRETCHER 


EXPANDING FOR COMPANY, 
this sleek dining table takes 
two leaves that provide com- 
fortable room for 10 people. 
When extra seating space is 
not needed, you store the 
leaves in ‘the convenient 
pocket formed by the alu- 
minum extension tracks 
(left) and close the top. The 
top slides freely on the 
tracks, which are screwed to 
the curved legs to form a 
rigid base unit. You don’t 
have to move the legs to 
open or close the top. 


How to build 
a good dining table 


You'll be proud to show off 
this fine table, designed for 
PSM by a master craftsman. 


By Frank Dorr 


ERE is a table for the night the 
boss and his wife come to dinner. 
Mrs. Boss will be impressed by 


for this stunning job exudes 
hang-the-expense refinement. 


The smart dining table described here is 
cabinetmaker Martin Stan Buchner. winner 


sign awards and custom builder of fine furniture (The 
Buchner Co. Whippany, N. J.). At right you see how 
your table will look with its matching chairs and buffet. 


Mr. Boss will be impressed when you 
let him peek underneath at the alumi- 
num-channel extension tr: If he says 
admiringly, “Never saw anything like 
that before!” he's right. The aluminum 
structure is unique. It's another neat 
dodge that custom cabinetmaker Martin 
Stan Buchner has devised to help ama- 
teur craftsmen build superior furniture. 

The table, designed and built by 
Buchner especially for Porutan SciENCE 
Monrtuy, offers plenty of elbow room 


the work of 
of many de- 
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for six people when closed, 10 when 
extended. It matches the side chairs 
described last month (p. 178) and a 
server-buffet that will be detailed in the 
January issue. 

The aluminum frame holds the table 
up. The legs and stretchers are rigidly 
attached to it (not to the top). This 
makes a structure sturdy for the ages. 
as practical for everyday meals and chil- 
dren's homework as it is for compan) 
dining. It eliminates cumbersome side 
aprons and provides storage space for 
the extension leaves. 

The aluminum stock you make it from 
is standard stuff, ¥”-by- 2” channel. 
Most big building-supply and hardware 
firms handle it. 

The top. You see the touch of the 


Be 


(is STRETCHER, 


LEG PATTERN 


CUT TEMPLATES for leg and stretcher by_scalin 
up these patterns on cardboard or thin plywood. 
Pattern at right shows jig you will need to 
make an accurate butt cut at top of the leg. 
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LEGS Ansle for butt joint between leg and 

stretcher is cut after the leg has been 
bandsawed to. template contour. Hardwood 
stock is 4” wide, 144” thick. The jig shown in 
the pattern drawing holds leg in photo above. 


eRe: 


Glued-on blocks provide 


STRETCHERS rei cr curved ends Woo 


for the blocks and main piece is 1%” thick, 
2%” wide. When glue sets, bandsaw the ends. 


-. 


Make your own furniture dow- 


ASSEMBLY 21° commercial “ones arent 


long enough). End of screw in jig hole cuts 
glue-holding spiral as you twist dowel through. 


TO TAPER THE LEG, bottom end with cen- SHAPE LEG (and later stretcher) with 
tered 1” square 16” off at the start on cutter. To avoid splitti 
both sides, taperin; 

ness ar the upper end. 

Save scrap to level the k 


for joint with LONG DOWELS must go through 
legs. Brace stretcher a i into the main section of the stretche 
clamped to mit Same block b have to finish up the holes with an auger to 
stretcher for indexing the dowel holes. deep enough. A doweling jig is a necessity. 


—s—— 
Lune aera 


CLAMP LEG-STRETCHER UNIT in two-part jig 
(sketch). C clamp holds part 2 on stretcher: 

{holds part 1 until pipe clamp. is tight- 
ened, After glue sets, finish shaping by hand. 
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2 out pattern on 
plywood sheet to cen- 
ter attractive grain pattern, while leaving enough 
stock for leaves. Leaves are simply 14”-by-40 

rectangles, Cut one half of top first, then 
over and use as a pattern for the other half. 


ued and bradded 
the top, stiff 
To sand the 
top, use an 
abo 


STRIPS of 1" plywood, 


ASSEMBLING ALUMINUM TRACKS AND LEG UNITS 


BOLT ON END BRACKETS with nuts and lock 
washers inside. Tracks and brackets are hack- 
sawed from same stock (sketch below). Paint 
everything but the sliding edge to match wood. 


SCREW END BRACKETS TO STRETCHER, 
the tracks temporarily with a stick 19%" long, 
and spacing the stretcher off the underside of 
the table top with a 14%" block. 


spacing 


188 rorutar science 


USE EVERY CLAMP in the shop to put the 3/32" 
veneer around the edge. Start at one end and 
glue by sections. Small wooden wedges are 
driven between the clamp bodies and the work- 

iece to put pressure on the veneer. The veneer 
is ripped | from the leg-stretcher stock. 


HARDWOOD BLOCKS, rabbeted on table saw for 
iding ft on tracks, are screwed temporarily 
of top. Bullet catches, inset in 

blocks and engaging holes in track, are opt 


al nicety. They make it easier for one person 
to set the top to just the right position. 


HOLES FOR ALIGNING PINS must be precisely 
indexed at center and 4” in from each side of 
the top. Pins are 5/16” dowels 1%” long, wi 
their projecting ends rounded. Make a trial 
assembly and correct errors before gluing pins 
in place. Leaves also need aligning pins. 


master designer here, too, in the gentle 
taper of the sides. The taper looks good, 
but more important, makes for pleasanter 
dining—guests sitting side by side can 
see each other while they talk and eat. 

You cut the top from a full 4’-by-8" 
sheet of %” lumber-core plywood having 
one good veneer face. This isn’t cheap, 
so choose it with care, Look for one with 
repeats in the grain pattern approx! 
mately centered. Lay out one half of th 
table top so that it will join the other 
half in the center of a grain repeat, 
matching attractively. 

Extension leaves are cut from the 
same plywood sheet, so allow for them 
your layout. They can be cut together 
or separately from either end, since they 
will not match the grain of the main top. 

You need several jigs to get the legs 
and stretchers right. Most are simply 
scrap sawed to size or angle, but a few 
involve bandsawed curves, The jig for 
drilling the leg-strut hole, which has 

compound angle, is detailed in a dr: 
ig. This s angled holes are easily 
made on a drill press: Mark the drill- 
press table with 15° angles on either side 
of a centerline; tilt the table to 48°;.then 
line up the jig body with one angle mark 
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DECEMB! 


INCH HOLE FOR LEG STRUT is 
a that a left. ts wi 


Insert leg strut and use pre-drilled 


BRACES ic", fitcned'end to Ipcate hole 


in track for 3/16” bolt. Leg end of brace is 
drilled for 144” No. 8 roundhead screw. 


for one hole, shifting for second hole. 

Legs and stretchers are made of hard- 
wood. Ask your lumberyard to dress 
them to 1%” thickness. You'll need one 
piece at least 9’ long, so that you can 
rip off two veneer strip ” thick, for 
edging the table top. Rip enough extra 
veneer for the extension-leaf edges. 

The table takes about $40 in materials 
—and a good bit of sweating over a hot 
saw. But when the family sits down to it 
for Sunday dinner, you'll agree that it 
was worth it many times over. _ END 
NEXT MONTH: How to Build the Buffet. 
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CROSS BRACE, also supports stored leaves, 
is assembled leg strut. Now try sliding 
action of top, re-position track blocks if neces- 
sary, and screw everything down tight. 


24 


PLYWOOD STOP BLOCKS, glued and bradded on, 
center top when it is closed. To prevent warp: 
ing, seal underside of top with same finish and 
same number of coats applied to top face. 


2h 


each trunk (3). Join the trunks (4) with a dowel 
glued in place.—A. 


Two Poor Christmas Trees Make Good One 
Spice together parts of two inexpensive Christmas 
" trees to make one good tree. Here’s how: 
ww a good top section (1) from a tree that’s 
: otherwise skimpy. Saw a good bottom section from 
another tree (2) that’s rated imperfect because of a 
> skimpy top. Bore a %” hole 2” deep into the end of 


E. Cavanagh, Carle Place, N.Y. 


! 
© ofl 


DO IT THE EASY WAY 


TO SEAL A SMALL BAG securely, fold it 
‘over a pipe cleaner and crimp the cleaner 
ends. Cood for packaging party favors. 


TO REMOVE OLD PUTTY with less troul 
coat it with linseed oil to soften it. 


TO DRAW PARALLEL LINES on blank pa- 
per, use a typewriter, Rest a pencil 
against the ribbon guide and draw the 
carriage from right to left. 


TO MAKE A CANDLE FIT a holder that's a 
little too small, size it with steel wool. 
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By Roy Doty and Thomas Ramirez 


Platform Locks Pai 
Lets Lid Lift Free 


You’it never have to 
wrestle a tight lid off a gar- 
bage pail if you lock it in a 
platform like this. And the 
hold-down will resist the best 
efforts of dogs and wind to 
knock over the can. 

Space two 2”-by-10” 
planks %” apart and bandsaw 
a semicircular opening in the 
side of each plank to fit 
around the can. Bolt one leg 
of a flat brass corner to a 6” 
lever strip and the other leg 
to one of the two-by-tens. - 
The lever pivots on a bolt in the second 
plank, as shown, Insert washers to adjust 
the spacing, and lock the bolts with double 


‘6° HARDWOOD. 
sre 


Old Auto Valve Roll Sander 
SMALL, no-cost disk 


cur 
sanders can be made 
HERE quickly from old auto 
4 valves. Shorten the 
stem, leaving about 2” 
to grip in the chuck of 
a drill press. 
Cement rubber 
pad to the valve face 
fem a a sanding disk to 
[ilanabesea os) the rubber.—James 
we 


SANOPAPER. Vick, Petersburg, Va. 


Drum Becomes Grinder Bench 

A 55-cat. drum serves as a workbench 
and motor guard for this heavy-duty grinder. 
J. V. Rupert, Columbiana, Ohio, cut a motor 
opening at the foot of the drum and a belt- 
clearance hole at 
the top, then bolted 
the grinder on top 
and a switch box 
at the side. 

The wide base 
plus weight of the 
equipment keeps 
the bench steady, 
while its compar- 
atively light over- 
all weight makes it 
easy to move.— 
John Krill, North 
Lima, Ohio. 


194 rorutar science 


nuts, Kicking the lever separates the planks 
or locks them around the bead of the pail. 
—Edwin M. Love, Palmdale, Calif. 


Wg sree ovate 
SRELED hate 
Taaouen 


Homemade Jack Raises Floor 

N INEXPENSIVE post jack now levels a 
agging Hoor in my house. All 
quare-cut cedar post, a 1K”- 
meter machine bolt, a steel plate, and a 
washer and nut. 

I cut the post a few inches shorter than 
floor-to-joist height, then bored the top to 
take the bolt. A rough point on the bolt 
head fitted against the %” steel plate, drilled 
half through to serve as a bearing. Two 
wrenches jacked the floor easily.—E. E. 
Chase, Winterport, Me. 


1. Furniture Built from Kits. You don’t 
need tools to construct a variety of furniture 
—from built-in cabinets to vanities. Just 
semble and glue the interlocking members 
of this frame kit, and cover with plywood 


3. Bracket Holds Extra Shelf. Wher- 
ever you have a shelf already up, you can 
add another above it without using tools. 
Just tighten the two thumbscrews of this 
bracket onto the stationary shelf, and then 
fit a board across the two horizontal arms. 


Further information om the products shown on this page con 
be wbvained. from 


1 Firpine Products Con. 8 N. State St 
Liquidvtsion Gouge & Control Corp. P.O. 
Nit.z 3. Wahl Specialty Co., PO. Box 
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NeW. the 


Handy Man 


or other stock. You can also get and assem- 
ble precut drawers. Some latitude in design 
is possible: by using dowels in predrilled 
holes in the posts, you can stack units or 
join them side-by-side to suit your needs. 


2. Fuel Gauge Read at a Glance. This 
gauge tells you almost to the gallon the 
amount of oil burned in a day, and left in 
the tank. It can be installed in the fuel line 
(between tank and burner) with a wrench 
and pliers. A magnet on a float inside the 
gauge moves an outside pointer on a scale 
graduated by fives from 0 to 275. 


How to build a 


Caster Scooter for the Toddler — 


ARDING toy built for the toddling 
4 is set must be simple to operate, 
TANDLE BAR, 53 Dowel, LONG] for a child just learning to walk can’t 
LELI cope with pedaling or steering. But 
erry E i Fsquanes | [|| put a toy on big, easy-rolling casters 
mn and he instinctively maneuvers it to 
Aaa his heart's content. Add a wagon com- 
\ ia partment and you have a toy that will 
hata" 5 wm remain a favorite for months, Con- 
A Co asesiar struction is simple but rugged; the 
u jas original has been in use for several 
1 canapes ey years and is still going strong. 


T After completing the body, make up 

i T the axle trees (shown on the facing 

Tegan | TORT Teena page), and drill holes %” from the 
eed ends for the casters. Your hardware 

aa dealer calls them 3” rubber-wheel, 

grip-neck casters. 

The original was finished natural 

th the exception of the seat and 

TN a0 a wagon compartment which were 

awe | a painted red. To complete the job, cut i 

- a wrap-around bumper from discarded 

aaa he rubber hose. Handle grips are %” 

were white-rubber crutch tips (size 17).— 

Bob Johnson, Lakewood, N.J. 


ASSEMBLE THE FRAME FIRST, NAIL ON THE SIDES, which SIDE PANELS reinfor 

carefully sawing the angles hold the seat, drill front back are held by 4-penny 
shown in the pearing Drill a and back for axle-tree bolts, nails (all others are 6-penny 
54” hole to take the handle. and nail the back from below. —Resin-coated nails hold best. 
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ITLL BE A FAVORITE 

with  first-steppers 
or _five-vear-olds. It 
hauls dolly around in 
the house—or a play 
fosd of sand. outside. 
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Mat Se: 


Doghouse Doorway 
A RuBBER mat, cut in two, makes a fine 

wind block for any doghouse. 

outer ends under wood strips; 


trim inner 
edges to meet at center, but not overlap — 
Virginia Whitman, Barnumton, Mo. 
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Wood Strips 
Hold Switch 


To Mount a switch 
or outlet box on plas- 
terboard, notch two 
wood strips (left) to 
clear the receptacle 
screws, and fasten be- 
hind the wallboard 
with wood screws 
driven from the front 
(right). Then mount 
the box.—Herbert Y. 
Moon, Orient, LI. 


Chimney Socket Holds TV Mast 

Ir you'ne building a house or a 
chimney, here's a way to provide for a 
antenna. Embed a 30% length of 1% 
nized pipe in the aus mortar a 
socket for the mast. 
pipe to make w 
and mast.—i 


new 
ay 


Pack ig into the 
one tight pall ocires 
Manners, Norwalk, 


Extension Clears 
Pipe of Tree Roots 


Sonte time ago I was forced 
to open a cesspool because 
tree roots had clogged the 
soil pipe leading to it. The 
roots had driven through the 
tank wall and up into the dis- 
charge end of the pipe. A 1’ 
extension of the pipe into the 
tank cured the trouble —Hi 
Sibley, Nuevo, Calif. 


KEEPING THE 


Home 


SHIPSHAPE 


TO POLISH DEEP-CUT GROOVES in fur- 


A HINGED COUNTER will allow you to use an niture to a sparkle, try a soft, new 
electric broiler without moving it from the shoe dauber. It will get dirt out and 
cabinet. Cut through an end section of the polish recessed areas that an ordinary 
counter so that it folds back against the wall. furniture duster usually misses. 
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More Home Tips 


LIKE TO DISPLAY CHRISTMAS CARDS? Slip them 
over ted slats of n blinds. If the 
fold is at the side, tape the cards on the blind. 


If your house has 
a bike basket 


xtra mail 
in the slot. 


IGERATOR NOISE won't 
trouble your sleep if you put 
small rubber pads under the 
feet of the boy 

some vibrations, 

from going throu 


& CLOTHESPIN is a handy 
tool for scoring a corru- 
gated cardboard wrap- 
ping. The blunt wooden 
“knives” won'tcut through 
the board, and the double 
scoring makes it easier to 
bend the cardboard tight- 
ly around your intended 
Christmas gift. 


HIGH CHAIR a baby 
trap? If Junior tends 
to slip down and 
clout his chi 


to its edge. 


TAPE THE ENDS of cut evergreen branches when 
you decorate for Christmas. A wrapping of 
transparent or green-colored tape will keep sap 
from oozing out and leaving gummy stains. 
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JOTECT PRIZE PRINTS by spray- 
1 them with the clear plastic 
Ui sold in pressurized cans. 


PUT THE HEAT ON developer on 
cold days with a photoflood 
lamp. It will raise the temperature 
) very quickly to the desired 68°. 


‘A MARKER placed at the most frequently used level on 
a graduate will help speed up measurements. A piece of 
colored cellulose tape stuck in place will do the trick. 


A Chip OFF THAT OLD TRAY will soon lead tof} WASHING TIME for film can be safely short 
a leak unless the spot without enamel is J ened dump the water from the tank 
tected from the chemical action of the solu- and fill it again several times before leaving it 

An easy repair can be made by painting under the running, water. Nearly all the hypo 
the spot with fingernail polish. It dries fast. is removed in the first few seconds, 


Slide Viewer 
Made 
From Cans 


By Walter E. Burton 


EEP a ruler in the kitchen, 

measurethe’ assortment . of- 
cans that pass through the can 
opener, and you'll soon have the 
tin for this color-slide viewer. 

Designed around a 50-cent 
magnifying lens from a mail- 
order salvage house, the viewer 
takes all color transparencies up to 2K’ 
by 

Lamp house. Cut the parts from a 
large juice can, allowing %” extra around 
each part for the tabs that join them and 
for rolling to eliminate sharp edges. Sol- 
der the parts together. 

Use a 15-watt frosted bulb in a stand- 
ard surface-mounting socket. Bend a 
ece of tin to a 30° angle and solder it 
inside the housing to support the socket. 
Press a rubber grommet in a hole for 
the lamp cord and wire it through a 
small canopy switch fastened in the 
side of the housing. Install a 3%”-by-3%” 
piece of opal glass with its white surface 
down. Bend the tin a bit to make it snap 
into positi 

Cut the lens- tube support from flat 
tin and bend all edges over %’. Bend 
it to shape and cut a 3%” hole to receive 
the lens-tube housing. 

Lens tube. Here’s why you need a 
ruler in the kitchen. The can that holds 
the lens must be 3” inside diameter. 
With the bottom: lip removed, it must 
slide easily inside another only a trifle 
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larger. If you can’t find such a happy 
combination, slit the outer can length- 
overlap it until it fits over the lens- 
seam. Then make 
a series of cuts around the bottom of 
the can, bend the tabs over and solder 
them to the lens-tube support (see pic- 
ture at far right). Punch four holes in the 
support and fasten it to the lamp house 
with X” self-tapping screws. 
Lens. Shop the surplus and salvage 
shops for a 3”-diameter magnifying lens 
of about 7” focal length (mail-order 
dealers stock them). Such a lens will 
magnify a transparency about l/s times, 
and ‘is just right for 2’-by slides. 
For smaller slides, you could use a 
meter lens of 6” focal length in a 
shorter 2%”-diameter can, Solder a ring 
of metal (a can rim) to the inside of the 
lens tube about 4” from the top. Rest 
the lens on it and snap a ring of spring- 
brass wire inside the can above the lens 
to hold it in place. 
Enamel the entire viewer except the 
outside of the Jens tube, which must slide 
for focusing. Paint the inside of the lens 


tube dull bla 
Mount the viewer on a wood bass 


H” by 671 
When 


*k to eliminate reflections. 
about 


wing slides smaller than the 


CUT SLITS, 14" deep, around bottom of lens- 
tube housing, bend tabs over on underside 
of support and flow some solder over them, 


24”"-by-24” size, you can center them 
under the lens by resting the bottom 
edges on a strip across the bottom of the 
opal glass. END 
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When your old picture tube goes dead, try 
reviving it before you install a new one. 


TV Picture Tubes 
Have Nine Lives 


By Art Margolis 


S A TV trouble-shooter I'm never 

sure what I'll find on a call. But 

I am sure of one thing. You don't 

always have to replace a picture tube 

when it starts to misbehave; it can often 
be revived, 

The day that I was called to look at a 
baby-sitting TV set is a case in point. 

The call came from a dress shop in a 
new modern shopping center. The center 
has a free baby-sitting service in the 
largest store. While paid attendants 
watch the children, a TV camera pans 
the play area, The picture is carried over 
a closed circuit to monitor sets in all ad- 
joining stores. 

Young mothers love the closed-circuit 
TV setup. They can shop in any of a 
dozen stores and still keep a rchful 
eye on their kids in the shopping-center 
play area. 

The owner of the dress shop was prac- 
tically frantic. His monitor, a 17-inch 
Philco, had lost its picture. 

A quick look into the back and I had 
the trouble—a break in the filaments in 


the picture tube. These filaments are like 
those in a light bulb. When current is 
pumped through them, they get hot and 
start the picture tube perking. 

Filaments can break either inside or 
outside the sealed glass. If they break 
inside, it’s a tossup whether you can 
make a repair. But if they part outside, 
and most times they do, the picture tube 
can be easily fixed. 

This one was typical. The open was 
in the pins of the plastic cap that pro- 
trudes out of the back. The repair con- 
sisted of putting the receiver on its face, 
heating the pins with a soldering iron 
and dripping a little solder onto the pins. 
That closed the break. The shop owner 
breathed a sigh of relief as the children 
came back into view. 

Not all dead picture tubes can be re- 
vived this easily. In fact, many 
for keeps. But the potential savings make 
the effort worthwhile. Replacing a tube 
averages $45. Reviving one ma 
around $10, including the serv’ 
charge. 

Let me tell you about some other near 
tube fatalities—and what caused them. 


Art Margolis’ anecdotes about his adventures as a TV service- 
man are both entertaining and informative, a rare combination in 
electronics writing. Trained at Temple University, he now at 30 
has eight years’ practical TV experience behind him, six of those 
years as his own boss. Customers keep him mighty busy, but he | 
still finds time to write articles for PSM (five in the last year and 
a half) despite two lusty youngsters who, he says, “have a pact to 
start yelling every time I sit down to write.” 
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THE CALL CAME FROM A DRESS SHOP in a 
modern shopping center. The owner of the 


Low Emission 


(@ ks of the most common defect 
picture tubes led low emission. 
The heat produced by the filaments 
warms the cathode, which is coated with 
barium oxide, When barium oxide is 
heated, it can shoot out a beam of elec- 
This beam lights up the picture. 
a period of time the outermost 
yers of the barium oxide become poi- 
soned from tiny amounts of gases that 
float around in every picture tube, With- 
out full aid of the oxides the cathode 
ray loses its intensity and the picture 
loses its brightness. That's low emission. 

I received a call one day from Pier 10. 
A 21-inch RCA on a tugboat was suffer- 
ing from an acute case of low emission. 
Only at night could any picture be seen. 


ras ic. His monitor, 
inch "tic. cy lost its picture, 


shop 
a 


A couple of years ago I would have 
had to put in a new picture tube, But 
not today. For while the surface of the 
barium oxide was wasted away, the un- 
der layers were like new. 

I pulled the cap off the picture tube 
and installed a special filament trans- 
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former between cap and tube. This raised 
the filament voltage 25 percent. That 
raised the heat of the filaments, the cath- 
ode got hotter, the barium oxide reshuf- 
fled its layers and the cathode ray once 
more struck out hard and crisp. The re- 
sult was a perfect picture. This little 
transformer is on the market. Ask for a 
cathode-ray-tube booster transformer. 
The one shown in the accompanying 
photo has a high-low 
switch on it. A mod- 
erately weak tube 
can be brought to 
life with the switch 
in low. Later when 
the emission drops 
with further aging, 
you flip the switch 
to high—and replace- 
ment of the tube is 
again deferred. 
Everyone asks 
whether this treat- 
ment won't hurt the filaments. The an- 
swer is no, All cathode-ray-tube filaments 
are rated at least 100 percent above their 
normal operating voltage. The little trans- 
former raises it a mere 25 percent. Even- 
tually, of course, after enough years have 
elapsed all of the barium oxide will be- 
come poisoned, but the resuscitation pro- 
cedure really stalls replacements. The 
tugboat call occurred two years ago and 
the captain’s tube is still going strong. 


Filament-to-Cathode Short 


A COUPLE of months ago, a customer 

turned out to be my captain from 
Armed Service days, a chap for whom I 
harbor no love—to put it mildly, He was 
still in uniform, 

He owned a 16-inch Emerson. His pic- 
ture was too bright. He couldn't turn it 
down and the video detail was all 
washed out, I diagnosed it as a short 
between the filaments and the cathode 
of the picture tube. 

In the crackling voice I remembered 
so well, the captain ordered me to change 
it. I informed him politely that he was 
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wrong. It didn’t require replacement. 
It could be repaired. All I received for 
the explanation was a snort. 

The only reason a cathode-to-filament 
short is bad in a picture tube is that the 
two elements are electrically fed from 
two different circuits that must never 
be joined. If the filament does manage 
to touch the cathode, it can be fixed by 
simply isolating one circuit from another 
and leaving the short be. 


Payee s0-camons SHORT 


There is a little 1:1 transformer unit 
on the market that can isolate the fi 
ment circuit from the cathode circuit. 
Called a cathode-ray-tube booster (iso- 
lation type), it looks like the filament 
boost unit and is installed in exactly the 
same way. I ignored the professional 
soldier’s command to replace the picture 
tube and installed one of these little iso- 
lation jobs. The picture snapped back 
into gorgeous splendor. 

My ex-captain didn’t say anything. He 
just paid his bill and looked annoyed. 
But I guess he’s not so bad, after all. In 
a short time I was flooded with TV serv- 
ice work from the nearby base. 


on, Chicago. 


Transformer Carp, 


Cathode-to-Control-Grid Short 


FOUND another type of defunct pic- 

ture tube in a tense situation. A 24-inch 
Westinghouse setting high on a taproom 
shelf had gone off duty. The screen was 
almost dark. Only very faint movement 
could be seen, The feature horse race 
from the local track was to start in about 
20 minutes. A dark-haired bookie told 
me anxiously, “You get that thing work- 
ing by post time and you got yourself 
a beautiful tip.” 

The trouble proved to be a cathode- 
to-grid short in the big tube. When the 
cathode ray leaves the cathode it passes 
through another element called the con- 
trol grid. This grid has an electromag- 
netic representation of the picture issuing. 
out of itself and puts these impulses into 
the cathode ray. The alterations in the 
cathode ray cause light spots and dark 
spots on the picture tube face. This 
the viewing picture. This tube was de- 
fective because the control grid was 
shorting against the cathode. 

Unfortunately, there is no isolation 
unit to remedy that, but there is an al- 
most infallible trick to arate the two 
elements. For the grid itself does not 
actually do the shorting. Some flaking 
occurs on all the tube elements. These 
flakes bridge the tiny gap between the 
elements and cause the short. An isola- 
tion job consists of peeling these flakes 
out of the spaces between the two tube 
elements. 

Here is how it’s done: 

I grounded the cathode pin with a 
connecting wire. Then I connected an- 
other lead to the plate of the horizontal 
output tube, which carries a 4.000-volt 


v 


RF voltage. Taking the 4.000-volt probe, 
I tapped it to the control-grid pin. The 
4.000 volts flew across the cathode-to- 
grid short. Once, twice and I was done. 
The RF voltage very neatly cleaned off 
all the flakes. The cathode-to-grid short 
was unshorted. The picture came on like 
new, sharp and crystal clear. 

As I left the bar with an extra ten in 
my wallet, I could hear a bugle at the 
track blast out its TA-TAAA-TA-TA in 
glad fashion. 

There are other ways in which a pic- 
ture tube may go dead. Any of the grids 
or the cathode can open just as the fila- 
ments did in the dress shop, But they 
usually open between the plastic cap 
and the outside of the glass envelope. 
Here, too, the dripping-solder method 
will effect the repair. 

There can also be what is known as 
a control-grid-to-accelerator short. After 
the cathode ray leaves the control grid it 
comes to another element that gives it 
an electromagnetic shove toward the 
luminous face. This element is called the 
accelerator. In cases of control-grid-to- 
accelerator short, the high RF voltage 
will turn the trick. 

Naturally, some tubes have to be re- 
placed. A filament voltage booster won't 
do any good if a tube is too far gone. 
Sometimes a short in the elements is 
welded tight and nothing helps, But 
these jobs are in the minority. 


Open Element Inside the Glass 


HE last and rarest type of cathode- 
ray-tube failure is ticklish to fix and 
has less than a 50-50 chance of success. 
I've run into only a few of them. One 
job in particular sticks in my mind be- 
cause the set owner's thanks came in 
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such an unexpected—and unwanted—way. 
I walked in on this job and found a 
bad picture tube in a 19-inch Admiral. 
There was good brightness on the screen 
but no video. I diagnosed the trouble as 
an open control grid. But instead of being 
outside the sealed 
glass, the break was 
inside the vacu- 
umed envelope. 
Service compa- 
nies have a special 
instrument now 
called a picture- 
tube fixer. I hooked 


Not the n 


mine up to the bad cathode-ray tube 
and turned it on. The first thing the 
machine did was heat up the metal 
structures in the tube. Then when they 
were good and hot I pressed a button 
and an RF voltage shot through the 


Clothespin Shoots Arrows 
into a Tin-Can Target 


A youncsTer can whil 


way mal 


end of each a 
The target 


1 On a 


bouncing out.—Sam Grant, New York City. 
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It's a phrase often said 
But forgotten by some: 
“Hit the nail on the head, 


winter or 
rainy-day hours with this clothespin_ slingshot. 
Tape a rubber band around the clothespin just 
below the crotch. Whittle arrows from splinters 
of wood, gluing « piece of dowel to the leading 
s a weight to keep it straight in flight. 

i wadded cloth in the 
bottom of the can will keep the arrows from 


on the CRT neck with a small screw- 
driver. Between the heat, the RF volt- 
age and the vibration, sometimes the 
open parts of the element will touch, If 
they do, all of the energy going on welds 
them together once more. Sometimes it 
does and other 
times it doesn’t. 
Luckily this time it 
did. The tube was 
resurrected. The 
picture came back 
on beautifully, 
My client's eyes 
shone with delight. 
He clasped his hands together and told 
me in sonorous tones, “I am very pleased 
with the repair. If I can ever take care 
of you in the future I will be very happy 


‘on the thumb.” : 
jentos Braney 


to do so.” He’s a nice guy. I have nothing 
against him at all. But you know what 
he is? He’s an undertaker. 


END 


threaded 


guy wire to the clamp and bridle of the racer. 


Old Tires Form Train Tunnels 

A cup gets a big kick out of having 
lots of tunnels for his trains. You can cut 
them from a worn auto tire ready for the 
heap. Slice them off with a hacksaw. 


Car Wheel Serves as Kids’ Race-Car Hub 


Youncsrers can race their model cars against time around 
this durable center post—a bolt secured to an old auto wheel 
and tire. Use a bolt about 8” long and cut off the head. The 
d is held by means of two nuts and washers in one 
of the hub’s lug holes, as in the drawing at right. On the other 
end of the bolt, file a collar to take a non-shielded ball bearing. 
Then fasten a hose clamp around the bearing and attach the 


Funny Picture Makes ’em Smile 

Have trouble getting your tot to smile 
for the camera? Mount a funny picture at 
eye level on the wall behind the photogra- 
pher. The child will grin every time. 


Binder Rings Hold Spare Clips 

Paper clips take up no additional space 
and can be kept handy if you slip them on 
the rings of a loose-leaf binder in which you 
carry school or business papers. 
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A Diabolo Is Fun to Make 


TO SPIN THE TOP, you 
raise and lower the 
‘ks alternately, hh 
a quick backward 
shift of the string at 9 
the end of each rotat- 
ing impulse 


When the speed is 
at enough to sta 


lize the top in flight, P 
just whip the sticks 

apart to toss 

the air. As the spool ” 


comes down you catch fod . 

it on a sloping string ’ 

and ‘et it roll down 

into slack bunched 

near one end. > eo ~e 
Two diabolo twirl- 

ers can volley the f 

spool between them; 

four can play a two- 

team game, racking 

ints for longest vol 

leys without a miss. 
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and Fly 


HERE is an unusual Christmas present 
for any youngster—a wasp-waisted 
diabolo top and the sticks and cord you 
need to spin and cast it high, wide and 
handsome through the air. 

A game with a history, diabolo was 
popular with the ancient Chinese and 
with French sports of Napoleon's day 
before American youngsters turned it 
into a backyard fad from 1910 to 1915, 

Considerably more skill is needed to 
twirl a diabolo top than the Yo-yo it 
resembles, The diabolo flies free and is 
caught before it falls to the 

The top shown here was patterned 
after an old-timer I found in an attic 
trunk. The 1956 model was made more 
stable by adding a_balance-adjusting 
core, and easier on itself and indoor sur- 
roundings by placing rubber rings on 
the rims, These are 3’-diameter vacuum 
cleaner belts bought at a cleaner service 
shop. Acorn nuts, from a box of auto- 
license fasteners, cap the threaded core. 
To stabilize the top, you shift the 
threaded rod a bit to one side or the 
other with the nuts. 

Rough out the spool with a skew chisel, 
finish with a V-point chisel. Face the 
ends close to the nuts on the mandrel. 
Chisel off the remainder, Glue ¥” dowels 
into 1” dowel handles to make the sticks. 
Tie a 42” length of chalk line or heavy 
fishline to each pair. Make at least two 
pairs.—Stewart Rouse, Lewisville, Ind. 


a Se 


he. 2 § v 


TRUNG in a stair well, this miniature 

aerial tram will give young operators 

as much of a thrill as a ride on a full- 
seale Swiss funicular car. 

The driving mechanism is a hand- 

cranked drum in a winch-house made of 

plywood and cardboard, mounted on a 


heavy base to counteract cable tension. 

The car, built of thin wood and Bristol 
board, under-rides a two-wheeled hang- 
er, which angles with the incline of the 
cables, Turn the pulley wheels, along 
with those for the winch-house and re- 
turn-cable anchor, from ¥” doweling. To 
keep the car from rocking as the hanger 
tilts, fatten one end of a 1%”-long rod cut 
from a nail, and drill a hole through it 
so that the rod can be hung from a pin 
between the hanger sides, Slipped into 
a Bristol-board sleeve stapled to the car 
roof, the rod acts as a sway damper. 

Suspend the car from a running cable 
stretched between screw eyes on the 
winch-house and the return-cable anchor. 
Wrap the drive cable around the winch 
and carry the two ends over the pulleys 
under the gable. Attach one end to the 
car hanger. String the other end over 
the pulley on the return-cable anchor and 
then bring it back and attach it to the 
hanger.—Roy L. Clough Jr. 
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Is It Noise or Music? 


With simple odds and ends and a small household motor, 
you can amuse a child and show him how notes are born. 


By Andrew Pfeiffer 


PRESSED by an inquisitive youngster 
to tell him what sound is made of, you 
need not flush and stammer. If you have 
an unbreakable 10” phonograph record 
around the house—preferably one too 
scratched to bear replaying—some scrap 
wood, a bolt and some screws, a sheet of 
wrapping paper, an eye dropper and 
slim rubber tubing, and an electric drill 
press, you can appear as wise as a sage. 

If the household goods do not include 
a drill press but do embrace an electric 
sewing machine, your position as local 
font of wisdom is still secure. 

Now, it may be a commonplace to you 
that sound is made up of vibrations, and 
that irregular vibrations simply create 
noise whereas regular vibrations gener- 
ate musical notes, But, however familiar 
the principle may be to you, how would 
you demonstrate it to a child? 

Aha, we thought so! 


AS THIS RECORD SPINS, the holes in it make 
music or noise, depending on which ones are 


EDITOR'S NOTE: Science provides a 
fascinating bag of tricks from which, if 
you are prepared, you can pluck diverting 
‘and instructive answers to that familiar 
child's cry, “Daddy, what'll I do now?" 

The tricks are simple laboratory dem- 
onstrations of natural laws. A monthly 
series, of which this is the first article, 
will show you how to do them. 


Well, on these pages are the answers. 
They are derived from a booklet called 
“The Construction of Laboratory Appa- 
ratus,” that is put out by the United Na- 
tions Educational, Scientific and Cultural 
Organization. They are intended for 
schools and training workshops in under- 
developed countries, but there is no law 
that says they can't be used for edu- 
cational fun, too. 

Spot holes on the record. For this ex- 
periment, you need five concentric rings 
of holes in your record. The outer ring 
is to have the most, the next ring fewer, 


cutting across the stream of air that the boy is 
blowing. A sewing-machine motor runs th 


USE CENTERDRILL, 
THEN DRILLTHROUGH ——>~ 
WITH Yg' DRILL 

‘ 


HOLE-DRILLING 
TEMPLATE 


o?) 
UNEQUAL HOLE 
24 HOLES 
30 HOLES 


at 
36 HOLES —~ 


4 


48 HOLES 


ING TEMPLATE made from the pattern above ALL MATERIALS NEEDED to mount the per! 
is shown below, before it was rubber-cemented ated record for a demonstration of how vari- 
to the unbreakable record as a secure guide ous sounds are created are laid out below. 

jing. The numbers on the template tell You make a two-bearing block from %” lumber 
how many holes are or plywood, as in the drawing on facing page. 


and so on to the innermost. The holes, 
however the distance between them 
changes, must be evenly spaced on all 
except the innermost ring. Here they 
must be spaced unevenly. 

You need a template, which you can 
make by drawing circles on a smooth 
piece of wrapping paper and stepping 
off the holes with dividers. Or you can 
cut out the drawing on the facing page 
and use this to make your template. 

Push a pin through the center of the 
drawing into the wrapping paper. With 
a divider point, prick through every hole 
on the drawing. Then shift the drawing 
until a pin stuck through an end hole will 
go through the last prick mark in that 
row on the template, Continue until all 
holes are spotted on the template. 

Punch or cut out the center hole of 
the template truly, Then thread the tem- 
plate on a pencil and push the pencil 
point into the center hole of the record, 
Carefully done, this should center the 
template perfectly. Apply rubber cement 
to make it stick. Then with a sharp prick 
punch, awl or divider point, spot the 
holes on the record. Leave the template 
in place while you drill. 

Start with a small drill. If you have 
a centerdrill such as is used for lathe 
work, start the holes with it. If not, use 
a No. 50, a yu” or similar small drill, 
chucked short so that it runs true. 

After starting all the holes, change to 
a ” drill and go through, Do not press 
too hard, especially when the point is 
about to break through the record. Should 
you crack the record, use another; a 
flawed dise could be dangerous. 


H THE SHAFT IN PLACE, tighten the by 
just enough to permit free runni 

the axle has much shake, file down t 

ing-block caps slightl: 

and caps with a deposit of soft pencil lead. 


Chopping air into sound. To run the 
siren disc on a drill press, mount it on 
a ye” bolt, using washers on both sides 
and a nut to clamp it tightly. Chuck the 
bolt shank, and you are in business. Now 
to show your youngster how different 
sounds are made. 

Remove the bulb from an eye dropper 
and slip one end of a slim rubber tube 
over the glass in its place. Put the other 
end of the tube in your mouth. 

Start the drill press at medium speed. 
Then hold the small end of the eye drop- 
per over one row of holes on the spinning 
record and blow through the tube. You 
and the youngster will hear a clear tone. 

Move the glass tip to any other row of 
holes except the inmost one, and you will 
hear another tone, at a different pitch. 

Now hold the glass tip over the inmost 
row. Instead of a musical note, you'll 
hear a definitely nonmusical noise. 

What makes music? The air stream 
passes through each hole in turn but is 
chopped off sharply between them. 
Evenly spaced holes interrupt it in per- 
fect rhythm and result in a single note. 
The more often the stream is interrupted, 
the higher the pitch, or frequency. There- 
fore, at a constant speed, a circle with 
a lot of holes will produce a higher note 
than one with relatively few. 

If you vary the speed, you vary the 
pitch. By turning the drill press on and 
off, you can make the pitch of any row 
of evenly spaced holes rise and fall with 
the characteristic wail of a police siren, 

On the other hand, when you blow air 
through the eye dropper at the row of 
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“eo A Rocket Weather Vane 


YOU could call this turning project a 
two-stage rocket. In one stage it's a 
striking desk ornament. Or make it twice 
as big for an unusual weather vane. 

For the weather vane, turn the body 
from a 23” block of pine measuring at 
least 3” by 3” in cross section. Scribe 
centers on the ends. Drive a long wood 
screw into one end until only the un- 
threaded shank projects. Remove the 
screwhead and file to a point. 

Turning the body. At the other end 
of the block, cut ” grooves for the fins. 
Force bits of scrap into the grooves to 
prevent chipping. Use a chuck to grip 
the screw shank in the lathe while you 
turn and sand the rocket to contour. 
Then pry out the groove-filling stock. 
Cut the fins and glue them in position. 

Balance the rocket on a pencil and 
bore a &” hole through ity” ahead of 
the balance point. For bearing plates use 
X” flat steel stock. Bore a X” hole through 
the lower bearing plate and halfway 
through the upper bearing plate. Drill 
holes in both plates for wood screws. 

Finishing touches. Align the bearing 
holes and mark the screw locations on 
the rocket. Then ream out the bearing 
hole in the rocket to #:” diameter, pack 
it with grease and screw on the plates. 
Give the rocket a coat of aluminum paint 
and accent the four fins with red paint. 

Cut the weather-vane mast to match 
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the contour of the fascia strip on your 
or garage. Drill a %” hole for a 
g-rod spindle, mount the rocket 
and stand by for a breeze. 

Tf you prefer the desk ornament, turn 
it from maple. A walnut block, inserted 
in the nose before turning, produces a 
vari-toned effect, The fins and base are 
also cut from walnut, and the connecting 
loop is a length of brass spring wire— 
H. R. Corry, Miles City, Mont. 


It’s dark—it's rainy—there’s heavy traffic— 
visibility is poor! Safe vision at such times 
depends upon strong, steady windshield 
per action to keep the obscuring rain 
cleared from the glass. That's when you 
need the help of Mr. Vacuum! 


‘That's what an AC Combination Fuel and 
Vacuum Booster Pump provides. Perhaps 
your car has one—many cars do. If not— 
your AC dealer can easily replace your 
present fuel pump with this double-value, 
double-purpose AC product. 


Safety is everybody's business. You'll drive 
under trying conditions more safely, more 
comfortably, and with less fatigue if you 
ride with Mr. Vacuum. It’s the extra 
vacuum power that insures safer vision. 


Ear EVEN WHEN YOU SPEED UP 


IGM DEPENDABLE FUEL SUPPLY PLUS 
DEPENDABLE WIPER ACTION— 


AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 
FLINT, MICHIGAN 


‘AC FUEL PUMPS ARE STANDARD FACTORY EQUIPMENT ON 9 OUT OF 10 CARS AND TRUCKS ON THE ROAD TODAY! 
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day Camera, flasholder, flashguard, 
batteries, bulbs, and film. Brownie 
Holiday Flash Outfit complete, 
$9.75. Camera alone, $4.95 


There’s a just-right 


Start your shopping on these pages. 


Brownie Hawkeye has no “settings” 
to adjust. Makes 12 snapshots per 
roll of color or black-and-white film 
indoors or out. Brownie Hawkeye 
Flash Outfit complete, $14.35. 
‘The camera alone, only $7.45 


Brownie Bull’s-Eye lens focuses to 4 
feet for close-ups, adjusts by dial for 
snapping “groups” or “scenes.” Other 
deluxe features. Brownie Bull’s-Eye 
Flash Outfit complete, $1 
The camera alone, only $13.50 


Kodak Duaflex—“Preview-Finder” lets you see pictures before you 
shoot. Kodak Duafiex Flash Outfit complete, only $21.75. Duaflex 


Kodet Camera alone, $' 


S (brown-finish camera sli 


A Deluxe Duaflex f/8 Camera and Flash Outfit are also available, 


Deluxe Kodak Gift Kits for Color-Slide Fans... ] 
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An all-time color-slide favorite, the 
versatile Kodak Pony 135, Model 
C, features a fast #/3.5 lens, 1/300 
shutter. Kodak Pony 13 
(camera, flasholder, case 
The camer 


Kodak Bantam RF takes Koda 
color snaps as well as full-color 
slides. Fine rangefinder, £/3.9 lens, 
1/300 shutter. Kodak Town-and. 
Country Outfit (camera, flasholder, 
case) $65.45. Kodak Bantam RF 
Camera alone, only $49.75 


Kodak's Signet 35 features amatch- 
Jess Ektar f/3.5 Lens, coupled range- 
finder, 1/300 shutter, precision con- 
trols. Kodak Signet 35 Outfit (cam- 
era, flasholder, case) $91.45. 
‘The camera alone, only $75. 


Kodak Stereo Camera for 3-D col- 
or-slides. Twin £/3.5 lenses, 1/200 
shutter. Kodak Stereo Qutfit (cam- 
era, Stereo Viewer I) $97.25.Cam- 
, $84.50. Stereo 
1, $12.75; Viewer II, $23.75 


Kodak gift for everyone 


finish happily at your Kodak dealer's 


(Ask him about small down payments, easy terms) 


paper they contain, Each comes with an 11 x 14-inch 
card (above) which explains the simple steps for develop- 
ng and printing. Kodak Deluxe Photo-Hobby Outfit, 
$16.95. Regular Photo-Hobby Outfit, $9.95. The Kodak 
Deluxe Photo-Hobby Printer alone, only $7.95 


It’s easy to develop negatives and print snapshots 
at home with a Kodak Photo-Hobby Outfit. There 
are two complete “do-it-yourself” Outfits to choose 
from—alike except for the snapshot printer they 
feature and the amount of chemicals and printing 


Home Movies—the finest family gift of them all. . . 


ae 


Welcome gifts for movie-makers, 


Brownie Movie Kit with a 4-Lamp 


Complete movie-making outfit. To 


Movie Light (lamps extra) to pro- 
vide plenty of light for indoor color 
movies. Brownie Movie Kit with 
1/2.7 lens, $49.95. Brownie Movie 
Kit with fast £/1.9 lens, $59.20 


make color movies, a Brownie Movie 
Camera, f/2.7 lens. To show them, a 
Brownie Movie Projector with an f/1.6 
lens, plus a preview screen. Brownie 
Movie Outfit complete, $99.50 


Brownie 4-Lamp Movie Light, 
$8.45. Kodak Converters for 8mm 
Brownie Movie Cameras, Wide 
angle, Telephoto, $1 8.50 ca. Kod: 
chrome Movie Film, from $3.75 


Gifts” for Everybody ? 


Kodak Photo “Stocking 
ae 


Film—buy it in thrifty Kodak Duo-Paks, one roll for 
the camera, another for a spare, Popular sizes of black- 
and-white, from 78¢. Kodacolor, from $1.70. For 
color: fans—Kodaslide Dial-Lite Viewer, $12.95; 
Kodaslide Pocket Viewer, $1.95. Books for fact hunters 
—"How To Make Good Pictures,” $1; “How To Make 
Good Movies,” $2; Kodak Photoguides, $1.75 ca. 
Many other gifts to choose from. 


, include Federal tax where applicable, 
and are subject to change without notice 


Eastman Kodak Company, Rochester 4, N.Y. 
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How to Build 
a Wobble Sander 


You just guide it on the work. Its own weight, and power supplied 
by a flexible shaft, will smooth yards of wood with little effort. 


By Richard C. Decker 


POWER sander like this, driven by a 
flexible shaft on a %-hp. motor, makes 
quick work of sanding table tops, floors 
and other broad su The action of 
the wobble arm moves the sanding plate 


back and forth 3,450 times per minute. 

Cut two 3”-by-4” plates from 1” alu- 
minum. Clamp them together and drill 
No. 7 holes through both, Tap the holes 
in the sole plate }' and enlarge the 
holes in the upper slide plate to 4”. Turn 


[Continued on page 222) 


WOBBLING LIKE A WHEEL ON A BENT AXLE, 
the eccentric arm drives the sanding plate 
forward and back in a straight line 
the drawing below, when the offset stub is 
“bent” upward (1), the arm has completed 
a stroke and moves as follows: as the stub 
rotates a quarter turn (2), the arm swings 


in the oppo 
as the stub bends up to complete the 


ck one-half stroke and twists. slighth 
wns position (3), it has co 


stroke back and is about to 
4), 


site directio 


isting 
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Here’s why — 


MECHANICAL 
SKILLS 
CAN GET 
YOU 
AHEAD 
IN THE 
U.S. 

AIR FORCE 


If you're interested in mechanics, join the U. S. Air Force. As 
an Airman you may develop your technical ability and learn 
a skill that will pay well...and win you extra stripes. Such 
interesting career fields as Aircraft and Engine Maintenance, 
Rocket Propulsion and Intricate Equipment Maintenance are 
open to you, if you qualify. Don’t delay—see your local Air 
Force Recruiter or mail the coupon, today. 


YOU GO 
PLACES 
FASTER 

IN THE 

U.S. AIR FORCE 


a eeccecccccneccccscceesseeces s 


eee Preeti 


™. 
AIRMAN INFORMATION BRANCH 
Box 2202, Wright-Patterson AFB 
Ohio 


Please send me more information on my opportuni- 
ties as an Airman in the U. S. Air Force. 


City. Zone____State. 


oecenser 1955 221 


[Continued fr 
the wobble-arm well from 1#’-diameter 
drill rod and rivet it in position on the 
slide plate. Make two slide rods from %” 
drill rod. Thread one end of each 7-18 
and turn a short 7” shoulder on the 
other end. Make four slide bearings from 
chunks of %” brass, and rivet them to the 
slide plate, using the slide rods to align 
them. Cut the front and back end plates 
from 3/16” flat steel. Fasten the front 
plate to the slide rods by peening-over 
the shouldered ends of the rods. Secure 
the backplate to the rods with two 1x” 
nuts and lock washers. 

Making the wobble arm. Rough-shape 
the wobble arm from a flat piece of 4” 
cold-rolled steel. File the outer diameter 
of the bearing housing smooth and 
round, chuck it in a lathe and bore a 
force-fit hole for the bearing. 

Centerdrill both ends of the wobble 
arm, mount it between centers and drive 
it with a C clamp dogged to the face- 
plate. Turn the taper on the a 
shoulder the bottom end to fi 
drilled through a steel ball. Mount the 
ball on the shoulder and peen the end. 

How to make it wobble, Lay out and 
punch centers on the wobble 
shown in the drawing on page 
turn the offset stub end to a force fit in 
the wobble-arm bearing. The centers 
must be laid out accurately, or up-and- 
down motion of the arm will result. 

Mount the shaft next in the chuck, 
and drill and thread to match the threads 
on the end of your flexible shaft. 

Up until now, the construction is the 
same regardless of the type of flexible 
shaft you own, but you'll have to fit the 
sleeve on the backplate to your particular 
shaft. The one shown was threaded and 
riveted to the backplate so that the 
threaded collar on a Montgomery Ward 
shaft could be used to fasten the shaft to 
the sander. If your shaft has no collar, 
a setscrew can be installed in the sleeve 
to hold the flexible-shaft handle in place. 
In any case, the shaft must be mounted 
accurately in line with the center of 
the bearing in the wobble arm. 


[Continue 


224) 
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CHUCK ROUGHED-OUT WOBBLE ARM in lathe 
and bore a force-fit hole to take ball bearing. 


MOUNT ON CENTERS and drive with a C-clamy 
dog to taper the shank and shoulder the end. 


WITH THE WOBBLE-ARM SHAFT mounted off cen- 
ter, machine the eccentric end to fit in bearing. 


| Texaco Tips On Car Cate 


—— Safety check your 


heater hose connections 


If the rubber tubing between your heater 
and motor block is weak, it may break 
and splash your engine with the coolant 
and anti-freeze. Carefully inspect these 
hose connections. Interior linings on hoses 
three or four years old may have sepa- 
rated and the entire connection should be 
replaced. You'll find your heater will 
work better, too. Your nearby Texaco 
Dealer has a stock of new tubing on hand. 


Safeguard your chassis 
with proper lubrication 


Marfak chassis lubrication protects 
your car against winter weather. 
It’s tough and stretchy . . . clings 
tightly to points of wear and fric- 
tion . .. won't squeeze out, jar out 
or wash out. So you get smooth, 
cushiony motoring for 1,000 miles 
or more. And remember — your agin sO pe IIa 
car is lubricated by chart, not by SS ee 
chance. Today, drive in for longer lasting 

Marfak chassis lubrication. See your Texaco 
Dealer, the best friend your car has ever had. 


TEXACO DEALERS n Att 48 states 


Texaco Products are also distributed in Canada and in Latin America Pian 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE, on TV Saturday nights, NBC. 
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[Continued from page 222) 
To attach sandpaper, loosen the two 
wing nuts, fold the paper over the ends 
of the sole plate, and tighten again to 
clamp the ends between the plates. Use 
aluminum oxide paper. 
Lubricate the rods and their four 
bearings with light oil and put cup 
grease in the wobble-arm well. END 


TO USE SANDPAPER, clamp it between the sole 
and slide plates, lock it in with the wing nuts, 
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Every power and performance record in the book 
smashed by new '56 Dodge at Bonneville Salt Flats! 


AAA CALLS TEST “MOST AMAZING DEMONSTRATION OF 
PERFORMANCE AND ENDURANCE IN AUTOMOTIVE HISTORY!” 


Day and night, for 4 gruelling non-stop days, this 
new 1956 Dod 4-Door 


d all Ame cords in the 


dan 


shatter 
ery distani 
, AAA 


», wired, "This amazing performance demon- 


up 
ial in 


Here’s how the records fell 
to the dynamic new '56 Dodge! 
@ All-time AAA record of 92,86 mph for 14 doys. 


© Every AAA American and International perform- 
‘ance and endurance record for American closed 
cors up to 31,224 mi 


27 World's Unlimited Records. 


Every International Class B record from 4,000 
through 31,224 mi 


Total of 306 records in oll. 
New AAA record 114.05 mph for Aying-stort mile. 
New AAA record 79.55 mph for sto 


Don't buy any '56 car until 
you see and drive the 


strates the great power and rugged endurance of 


ly equipped or 
n was selected at 
random from the Dodge production line by AAA 
Is. It's the same. y today, 
powered by our new 230 horsepower V-8 engi 


ya ean 


style too! The lady in yo 

he dramatic new Jet 
Panel-Perfect 
Touch push 


New 56 DODGE 


VISIT YOUR DODGE DEALER NOW 
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Ipaper Seals Xmas Gifts 

Prepastep wallpaper cut into strips makes 
handsome tape for sealing Christmas pack- 
t_moisten the paste side with a 
1 stick it around the package. 


Belting Protects Work in Vise 
You can prevent damage to tubing or 
metal rod by padding the jaws of a vise with 
a piece of rubber or leather belting folded 
as above.—Walter E. Burton, Akron, Ohio. 
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MELT SOLDER 
0 SEPARATE 
PUMP FROM TANK 


Fly Gun Blows Away Dust 
Dvsr accumulations in a radio chassis or 
other hard-to-reach places can be blown out 
with puffs from an old insecticide sprayer. 
—William S$. Hart, North Royalton, Ohio. 


Eraser Cleans Rust Off Tools 
Neep an abrasive for removing light rust 

‘on small tools? Try the coarser end of an 

ordinary ink eraser.—Frank Shore, NYC. 


Jar Holds Pencil Shavings 

App a de luxe touch—a shavings reservoir 
—to your dime-store pencil sharpener by 
cementing it to the cover of a plastic cheese 
container. Cut away the plastic under the 
sharpener when the cement is dry. 


Squeegee Leads a Double Life 
A RUBBER squeegee blade can be used 
twice as long if you reverse it—as shown at 
the left—when one side becomes dull. You'll 
find the unused back edge sharp and square. 


CARBURETORS 
BY ROCHESTER! 


Gas mileage stretches out to a happy maximum when you 
install a Rochester Carburetor! Rochester does the perfect 
fueling job smoothly and efficiently, year after dependable year! 
That’s why fuel’s no stranger in this paradise! Cadillac, 

Buick, Oldsmobile, Pontiac and Chevrolet . . . they depend on 
Rochesters! Relax—get a Rochester on the job for you, today! 


Insist on... 
CARBURETORS BY ESTER 


nocne 


seer, ODUETS 


ROCHESTER Wy. 
pecemaer 1955 227 


don’t be “sold” 


DELTA'SHOP 


Famous one-motor combination of full-size power tools 


I's @ Sow It's @ Jointer It's @ Drill Press It's @ Sender 
The ONLY right combination of basic power tools. 
Th Chamber of Commerce says this about 
multipurpose tools: "The machine which is used 


most should be the basis of this tool . . 
The DeltaShop is built around the Circular 
Saw—the basic, most-used woodworking tool. 
It also includes the full-size Delta Homecraft, 
Jointer, Drill Press, and Sander. Not a collection 
of attachments, but a combination of real Delta 
Quality Power Tools operated on one motor. 
Exclusive “Tool-at-a-time” Plan makes it easy 
0 own. The DeltaShop is the only combination 
fool you can buy “‘a-tool-at-a-time,” as your 
pudget permits. 

See the Exclusive Delta Saber Saw Attachment: 
Makes curve cutting machines of both the Delta 
Shop and the Delta 8” Tilting Arbor Saw! 
Unlimited capacity for internal and external 
curved work. 


wea 
about 


Individual Tools or All-Purpose Combination? 
Wi best for you? Only you can decide 
that—after you have weighed the facts about 
your workshop space, the kind of work you 
want to do, and the condition of your pocket- 
book. But your Delta Dealer can help with 
impartial facts because Delta, oldest and largest 
power tool producer, makes both combination 
and individual tools to suit every need and 
budget. 


Are All Power Tools Equally Accurate, Rugged? 

No, no more than all cars, TV sets or washing 
machines are equally good. The precision, econ- 
omy, and fun you get out of a power tool depend 
on the skill, experience, and craftsmanship the 
builder puts into it. For many years, Delta 
Power Tools have set the standards of quality 
—and true economy—in thousands of industrial 
plants, school shops, and finest home workshops. 


Delta Momecraft 16" Scroll Sax 
Rugged enough for Dod— 
‘enough forthe children. Alo lorger 
24” scroll xow available. 


Delta Homecraft 11” Wood Lathe: 


petal world’s most complete line of power tools 


for Home Workshops... Industry... Builders...Schools... Custom Shops 


53 MACHINES ... 246 MODELS... OVER 1300 ACCESSORIES 


“UP TUUR UWN MIND 


the power tools best for you! 


7 


Ney) 


Delia Homacroh 10" Band Sew: 
Curved ond straight 


Bond Saw olto evailable. 


SEND FOR FREE FACT BOOK NOW! 


DELTA QUALITY POWER TOOLS 
Another Product by ROCKWELL 


Are Power Tool Accessories Important? 
Very—because the right accessories can 
almost double the usefulness of many power 
tools, at extremely low cost. And because 
Delta’s 1300 accessories are designed as part 
of the world’s most complete power tool 
family, many of them can be used with 
several tools. That’s an added advantage you 
get from the “first family” of power tools. 


How Much Do Good Power Tools Cost? 

Some brands are sold largely on price—but 
buying on price alone can be a very expensive 
“economy,” if you don’t get value for what 
you spend. Delta makes tools in.several price 
ranges; which is best for you only you can 


decide, But of this you can be sure: any 
Delta Power Tool in any price range repre- 
sents a real bargain value! 


he 


© 


DELTA QUALITY COSTS NO MORE! 


jeinter on one stond with one 
motor. Lerger model ovoilable. 


Let Your Delta Dealer Help You Get The Facts 
Let him demonstrate the famous Delta- 
Shop, and individual Delta Power tools. 
Actually operate them yourself and see 
why Delta tools—at prices far lower than 
you'd expect, are the biggest power tool 
values in America. Then compare with 
any other brand of power tools made, and 
MAKE UP YOUR OWN MIND! 

You'll find your Delta Dealer listed 
under “TOOLS” in the yellow pages of 
your telephone book, or you can see 
Delta Homecraft Tools at leading hard- 
ware and department stores. Send coupon 
for free fact book. 


alte Homecratt General Purpot 
‘Sharpens, buffs, polish 


[1 Pleose send me free, illustrated booklet on Delta 


Power Tools. 
[Please send me names of Delta Dealers nearest me 


D1 Please send catalog of Delta literature on power 
tools, plons, and projects. 


Jig Carries Wide Board Across Saw as You Make a Cut 


A REGULAR miter 
gauge is often inade- 
quate for guiding wide 
boards when cross cut- 
ting. This jig provides 
a wide head for sq 
ing the work and it 
actually carries the 
board across the saw 
table, preventing it 
from ‘sliding. sideways 
or running askew dur- 
ing the cut, 

Select a Hat piece of 
#” plywood and glue 
a guide strip to its 
underside in in the 
saw-table groove. 
Trim the right edge of 
the plywood by running it through the saw 
with the guide strip in the groove. Cut the 
trailing edge square to this edge and screw 
ht board to it for the T head. In use, 


Two-Slope Catch Is Automatic 


A cupsoann latch becomes a_ friction 
catch—a simple movement of the door will 
open or close it—if you cut a second slope on 
the end of the bolt. Shape the slope so that 
the bolt slides in and out of the striker plate 
when the door is moved in either direction 
A little car-door lubricant will help—Walter 
E. Burton, Akron, Ohio. 


ELECTRICAL, 
BRANCH SPLICE 


ny cit nee ms 
® 


\seee 


was yore eLgcTaicians 
ND FRICTION TAPE 


THIS EDGE TRIMMED AFTER 
AITACHING GUIDE STRIP 


Wy GUIDE STRIP 
10 Fit GROOVE 
IN TABLE 


UNDERSIDE VIEW 


line the work up with the edge of the jig 
press it firmly against the T head and the 
simply slide the improvised jig across the 
table.—A. T. Halbing, Waterbury, Conn. 


Tue branch, or tap, splice is used to 
connection to a main power wire. 
ng this or other splices, cut the 

insulation at an angle at the points where 
it is removed. 

After flowing solder on the twist for a 
good electrical contact, wrap the splice 
with tape, beginning with the branch and 
then covering the bare section of the main 
power line. Build up an insulating cover- 
ing with electrician’s tape, stretching and 
overlapping it until the covering is at 
least as thick as the original insulation. 
Then cover this with one or two layers of 
ordinary friction tape. 


FOR YOUR POPULAR SCIENCE MONTHLY INFORMATION FILE. 
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Actually 6 saws in one, Cuts 
Sander wood, plastic, metal; cu 
neha 1g hi 

ing oF burning. No. 

ler, regular $4495 Yolue. 
christmas. 


Theres something 


FOR EVERY MAN ON YOUR LIST 


Te 1d Orbit 
New sclt-pewered ¢ 


START A COMPLETE 
POWER WORKSHOP WITH THIS 


4.0 amp. % hp. 888 F UNIT 


The Gift thut keeps growing! This 
husky Power Unit comes completely 
equipped as a 94” drill, 6" sander and 
polisher. The inexpensive but beau. 
tifully engineered attachments listed 
below can be added any time to make 
a complete Power Workshop. 


with Jacobs 


Special for Christmas. . . Geared Key Chuck 


‘Reguler $4 
for a fraction of the cost of individually powered tools 


Add th 


“"Dyno-Mite” Power Workshop 
You — or the lucky reci 
convert the sensational 8 


including @ 6” Pertoble Circular 
Sow, an Orbital Sander, o Portable 
‘or Bench Jig Sow, a Bench Sonder, 


Unit to a whole workshop of power 
tools by adding these specially de- 
signed inexpensive attachments — 


For power and performance 


MILLERS FALLS CO., Dept. PS-10, 


MILLERS FALLS 
TOOLS 


Greenfield, Mass. 


Bench Grinder, 61” Circulor Bench 
Saw, and @ Drill Press. Ask your 
dealer to show them to you. 


Dyno 


FINEST POWER TOOLS MADE 


3 ‘orou} 
Millets Falls” Tools, in 
Xmas packages. And 
‘ask him fer the special 
Millers Falls Kimo fold 
ters. Or write us direct, 
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Gus Plays a Double Role 
[Continued from page 152) 


“Ho, ho,” Gus roared jovially, slapping 
Stan so enthusiastically on the back that 
he staggered. “And how are my reindeer, 
my good lad?” 


ITH tools in hand, Gus racked his 

memory for the details of the heat- 
ing unit as he had gone over them at the 
time of purchase. He checked the high- 
tension ignition points, took out the tiny, 
high-pressure oil-spray nozzle _ and 
cleaned it, the children gleefully follow- 
ing his every move. He experimentally 
turned the heat-limit control switch from 
“automatic” setting to “manual.” The hot- 
air fan started. 

“Santa’s fixed it,” 
in unison. 

Gus beamed on them,’even though he 
knew that by starting the fan manually 
he had merely sent a current of air up- 
stairs from a cold and flameless burner. 
He turned the switch back to automatic 
control. He now inspected the primary 
control switch, which was mounted in 
the furnace stack. This, he recalled, w: 
primarily a safety device, with a he: 
controlled bimetallic coil. It was so con- 
structed that it would turn off the burn- 
er within a minute or so after it started 
to run if the burner didn’t ignite in that 
time to bring heat to the stack. G 
noted that the re-set button on this 
switch was out. A ty look came into 
his eyes as he pressed the re-set button. 

The burner whirred, but without 
flame. It ran a minute or more and 
stopped. 

Aha, Gus thought, he had either igni- 
tion trouble or no oil at the burner. Now 
at least he knew where to start. The ig- 
nition points seemed all right—he'd bet 
this rig was out of fuel. 

“You, there,” he bellowed, pointing a 
finger at Sam Howard. “Have you got 
fuel in your tanks?” 

“Of course I have,” Sam said. “In fact, 
the left-hand tank is full.” 

There went another 
thought grimly. 
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the children cried 


theory, Gus 


“I know the left-hand tank’s full,” Sam 
went on, “because I tumed off the right- 
hand tank a couple hours ago when it 
ran dry, and turned on the left, which 
ain't had a drop used out of it since it 
was filled. It holds nigh on to 600 
gallons.” 

“So,” Gus breathed, forgetting for the 
first time to use his Santa Claus voice, 
“the right-hand tank dry, did it, and 
you turned on the left 

“Maybe Santa can't fix our fire,” a 
small voi Ann Trotter 

“He ” Tommy Willard 5 
stoutly, “ ything. Can't 
you, Sant 


ing his beard. a twi inkle i in his eyes, “I 
haven't got all my magic tools from the 
North Pole. But if I had a plain, ordinary 
tin can, I just might do the trick that I 
have in mind. 
“Tin can! 
who had 
“Tin can 


sputtered Matt Bergstrom, 
t come into the basement. 
Find him one, Sam.” 


AM found a tin can that had once 
held liquid soap. Gus put it beneath 
the burner-regulating valve and backed 
off the bleeder plug. He pressed the 
re-set button on the primary switch. 
s the burner ran, it pumped out some 
oil—and along with the oil, the air lock 
that had been created when the right- 
and fuel tank ran dry, and the left-hand 
fuel was forced in upon it. 

Gus shut off the bleeder plug before 
the burner stopped. He waited a couple 
of minutes and then pressed the re-set 
switch again. This time when the burner 
started Gus heard the roar of flame in the 
furnace pot, felt the swelling of heat. 

“Santa fixed it, Santa fixed it!” the 
children cried, dancing around Gus. 

Standing there, Gus lifted his eyes and 
sent up his own private, Christmas Eve 
prayer of thanks that as an automobile 
mechanic he had known all about air 
locks in fuel lines. END 

NEXT MONTH: Gus follows a cold clue. 


The hot one’s even hotter ! 
*56 Chevrolet 


It's the new 1956 Chevrolet—with 
bold new Motoramic styling . . . 
frisky new mode! ind more of 
the dynamic action that's zoomed 
its way into America's heart! 


They're here—and even hotter! That’s the 
word on the new '56 Chevrolets. 


They offer new higher horsepower—ranging 
up to a top of 205! This is the car, you know, 
that smashed the Pikes Peak record! That's 
proof of the kind of performance that puts 
more safety and fun in your driving. 


And look at that sassy new Motoramic styling 
—the lower, longer hood, the bold new front- 
end and sweeping chrome. See the new flaired 
fender openings and high-fashion taillights. 
(The left-side taillight hides the gas cap!) 


The fun’s at your Chevrolet dealer’s. So, why 
wait? . . . Chevrolet Division of General 
Motors, Detroit 2, Michigan. 


The new “Two-Ten"' 2-door Sedan 


ae aioe ton Sm 


ws ite 


The new 9-p: 


The new Bel Air Convertible 


Haden » 


— 
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‘This is “Myth” 
—eomes in 


several colors.—=} 


YOU CAN MAKE HER KITCHEN 


Easier to work in! 


Your wife's kitchen is her “workshop.” 
where she proudly exhibits her cooking sk 


could only be rid of the cleaning-up afterwards! 

You can put your skill to work and reduce her 
cleaning of work-surfaces to next-to-nothing . . . 
by installing St. Regis Panelyte, This smooth, 
hard surface goes on easily, over the sink, counter 
and tables. 


¢ will find that it resists all stains from 
led liquids, boiling water, gre 
ns are modern, colors lovely y to 
Apply” St. Regis Panelyte comes in a special 1/10" 
i ut can work with simple hand tools or 
used with Panelyte contact 


adhesive. 


See it at your building materials or floor 
coverings dealer's. 


Send for FREE 
E “Dolt-Yourself 


ST. REGIS 


PANELYT: 


He mooten wera 


- 


St. Regis Paper Company, Panelyte Division 
230 Park Avenue, New York 17, N. Y. 


Send FREE instruction boo! 
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First Aid 
Cor 


drill housin; 
you'd get no shock, only a blown fuse.” 

“So how come I got one?” asked Bud. 

“That is a stickler, isn’t it? You think 
about it. Then we'll talk again.” 

As Bud left, Cam looked at the drill 
closely, grinned, and continued assem- 
bling my motor. Then he plugged it in. 

It roared enthusiastically, “Sounds bet- 
ter than it ever did,” I yelled. 

Cam nodded, snapped it off. 

“It'll do,” he said, as Bud came over 
again. “Figured it out, Bud?” 

“No-o. How could I have got a shock 
from the case when it was grounded, un- 
less I was touching something hot?” 

“You're getting warm,” said Cam, 
“Matter of fact, you were. And you're the 
only one of us who could have. Here— 
grab the drill as if you're using it.” 

Mystified, Bud did so. 

“Now look under your first finger.” 

Bud lifted it off the drill, As he stared, 
a grin spread over his face. 

“What do you know? I'll have to tape 
that up until I can get a new one.” 

I'd had enough mystery. “Let's see.” 

The hot spot. Bud turned the drill 
toward me. “See that brush cap? I must 
have broken the insulation off it last time 
I put it back. The juice went through my 
finger, through my hand to the housing, 
and back by the ground lead to the 
meter.” 

“But the broken brush cap was the vil- 
lain, not the ground lead,” Cam pointed 
out. “Every electric tool should have such 
a lead. Just fasten a single wire under a 
bolt on some unpainted spot, tape it to 
the cord, and put on an alligator clip.” 

“Okay. But why is Bud the only one 
who could have touched this bare cap?” 

“Oh, that—because it’s the brush on the 
left side of the drill, and he’s the only 
one of us who’s left-handed. There's 
where he had it all over us in finding 
what was wrong.” 

“[ did?” asked Bud innocently. 

“Sure. Who else,” asked Cam, with a 
wink at me, “could have put his finger 
right on the trouble?” 


END 


PLYMOUTH 


The only factory-approved parts and 


DE SOTO CHRYSLER 


accessories ja Chrysler Corporation 


IMPERIAL DODGE TRUCKS 


cars and trucks bear this name: 


MoPar PARTS ARE AVAILABLE ==: ec} 
FROM YOUR NEARBY PLYMOUTH, Ni oo Par 
DODGE, DE SOTO, OR CHRYSLER 

DEALER AND FROM BETTER PARTS DIVISION 


REPAIR SHOPS EVERYWHERE CHRYSLER CORPORATION 
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CHRISTMAS BONUS ! 


Two grand gifts for the price of one. Order now 
for every handy man on your list — especially if 
you're giving (or getting) tools for Christmas. 


1 Jumbe file folder assembly of 10 plons 
id carpenters”. Step-by-step plans for Christmas 
toys, decorations, train tables, furniture ond remodeling ideos. 


aiip ge 


BONUS PORTFOLIO 


Complete “how-to” bible for home craftsmen. Over 90 pages 
follow plons, photos, 
, cabinets, storage walls, 
every room, for garden and pa! 


j for limited time only ~ 


REO 


SEE YOUR LUMBER DEALER FOR FIR PLYWOOD 


‘Order NOW to 
DOUGLAS FIR PLYWOOD 


Is It Noise or Mu: 
[Continued from page 215 
unevenly spaced holes, the air is chopped 
off irregularly, resulting in mere noise. 
Rig a motor drive. If you do not have 
a drill press, you can drive the perforated 
record from any small motor. A sewing- 
machine motor is especially suitable. 
For this, mount the disc on a shaft 
running in its own bearings. The draw- 
ing on page 215 shows how to do it. 
Cut off %” from one end of a wooden 
spool Vs” in diameter. If you have an 
electric drill, mount this piece on a ¥c” 
bolt and chuck the shank, With the drill 


The one part of the human anatomy 
that continues to grow after 21 is the 
wishbone. 

Tw SwewaLx SUPERINTENDENT 


running, hold a rat-tail file against the 
spool edge to form a groove for the sew- 
ing-machine belt. If you have no drill, 
wrap two lengths of tape around the 
spool with a gap to form the groove. 

Press the spool onto the squared sec- 
tion of a” carriage bolt 5” long. Drive 
small wooden wedges between the bolt 
and the spool to center the latter. Slide 
on another washer or two, set the shaft 
into the bearings and run a nut up to 
the washers. If end play is excessive, in- 
sert more washers as required, 

Put another washer outside the nut, 
screw the record on (the hole may be 
tight on the threads) and clamp it with 
another washer and nut. After lubricat- 
ing the bearing caps, tighten them just 
enough to let the shaft run without slack- 
ness or binding. If the disc does not run 
tru sert cardboard shims. 

Clamp or screw the bearing base to a 
flat surface and align the sewing-machine 
pulley with that of the disc. Use the 
sewing-machine belt to drive the rig. 

Since your record will revolve at high 
speed, stand well out of line with it when 
it is spinning fast. And don’t touch! You 
may be burned if you do, and the un- 
musical sound that follows will come 
from you and not from the record. END 


The Merry Christmas present that 
gets you off to a Happy New Year— 


SHOPSMITH 


This present has a future! SHOP- 
SMITH® will give years of fun and 
work-saving service in your home, 


get a saw, dise sander, vertical and 
horizontal drill, lathe. Motor is 
44 hp. and built in. Speed-Dial lets 
you choose any speed from 700 to 
5200 rpm. SHOPSMITH’S twin-tube, 


r-- 
| MAIL COUPON FOR 
3 FREE BOOKS 


1 

14. Project igest* 
136 pages of modern 
1 wood-working 
[projects 

1 2. The valuable 

| home-shop guide: 

1 

| 


When You Buy Power Tools" 


3. Illustrated 20-page SHOPSMITH catalog. 


fast-coupling Power-Mount lets you 
add jointer, jigsaw, and sprayer. 

Make sure your Santa sees 
SHOPSMITH at your leading hard- 
ware or department store or any 
Montgomery Ward store. Place 


SHOPSMITH under your tree for as 
little as $3 per week. SHOPSMITH 
can earn back every penny of it! 


Dept. 307-A, of factory nearest you: 


‘one too exacting. Takes up no 
‘more space than a bicycle, 


aaa | 


Waynedale, Fort Wayne, Indiana, OR Menlo Park, Calif. 
Please send me the three free SHOPSMITH books. 


Nome. 


Address. 


City. 


Zone. 


If you already own SHOPSMITH, please check whether you have 
SHOPSMITH Mark § [], or SHOPSMITH Model 10 ER C. 


i 

I 

| 

| 
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| 
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LEE PETTY, ace stock car driver, says: 


“This stuff can 
RUIN 
your car engine!” 


Road dust, hard carbon and sludge can cost 
you plenty—if your oil filter is clogged 


In 4000 miles your filter traps up to 3 pounds 
of abrasives and sludge .. . gets so clogged it 
can't stop more of this destructive grit from 
damaging costly engine parts. You need a 


new Purolator® Oil Filter! Up to 10 times | s 


more effective than ordinary filters, Puro- 
lator keeps your engine running cleaner, 
smoother, longer. Ask your serviceman to in- 
stall a new Purolator Micronic® Refill every 
4000 miles. Takes only minutes. From $1.60. 


(© 1955, Purotstor Proiuets, Ine, ahway, 8. J-: Toronto, Canada 


9 out of IO NASCAR racing drivers use 


PurOlator 


Americas Nol Oil Filter 
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America’s Favorite Christmas Windows 
[Continued Jrom page 112] 

It is doubtful that even a persistent 
follower of animated cartoons has seen 
animals doing all that these do, and the 
most observant naturalist has never re- 
ported such scenes. Beside a blazing fire, 
a possum works a bellows while a rabbit 
and raccoon warm paws and a skunk 
toasts his tail. A rabbit tosses salad, a 
raccoon and a squirrel consume sundaes 
and a raccoon cuts a cake. 

A nine-inch frog—Silvestri’s smallest 
moving character—touches his foot to ice 
on a pond, and withdraws it quickly. A 
turtle, a raccoon and a bear cub (on his 
tummy, kicking) gaze at fish swimming 
in the pond. An elf pulls a baby rabbit 
out of a brook. A possum skates, as do 
raccoon, skunk, frog and turtle. A deer 
icks at a snowflake on its nose. A baby 
raccoon and a squirrel make a snow 
bunny, A long line of animals coasts 
down a hillside on toboggans, sleds, bel- 
lies and tail bones. And there is an ani- 
mal band. 

Silvestri’s animal kingdom may be 
seer nong other stores. Altman’s in 
ew York City, the O'Neil Co, in Akron, 
ffman’s in Pittsburgh, Goldblatt’s in 
and the Boston Store in Mil- 
aukee, It had a public preview recently 
Filene’s in Boston. 

The Christmas Story. As told this 
year by Silvestri, the Nativity becomes 
four-minute play, with words and mu- 
sie on tape synchronized with mov 
ments of the characters. A curtain across 
the window goes up, The Wise Men, 
epherds and sheep march across the 
ndow. turn around and face a stage. 


v 


Then a curtain on the stage rises to show 
Mary 


Joseph and the Holy Child. The 
of Bethlehem meanwhile has grown 
hter (by means of slowly opening 
shutters). The curtains fall. In a two- 
minute intermission. the characters back 
off, ready to begin again. 

Small motors control the curtains and, 
by pulling chains under a slotted floor, 
move the characters. Spotlights go on 
and off to light the show. It’s Silvestri’s 


[Continued on page 240] 


Only HOLIDAY gives 
you this Custom 
Blend for Mildness! 


Yes, five famous tobaccos skillfully 
blended into a mixture of unequalled 
flavor, aroma and mildness. These fine 
tobaccos, selected from all parts of the 
world, are blended with a base of cool- 
smoking white burley . . . Each tobacco 
addsitsown distinctive flavorand aroma 
to make Holiday America’s finest pipe 
mixture, We suggest you try a pipeful 
njoy its cooiness, flavor and aroma 
and see for yourself why more and 
more men who smoke mixtures are 
switching to Holiday as a steady smoke. 


HOLIDAY gives you 
this Heat-Sealed 
Wrap-Around Pouch! 
Holiday tobacco leaves our blending 
line with just the right moisture con- 
tent. And it stays that way because 
Holiday is the only mixture which has 
the Wrap-Around pouch. Sealed ai 
and-water tight, it guarantees you a 

fresher, cooler-smoking tobacco. 


IF YOU PREFER 
A BLEND OF 
STRAIGHT 
BURLEYS 

Try Edgeworth— 
choice cool- 
smoking white 
burleys in the 
air-tight pouch. 
America’s finest 
pipe tobacco. 


! 
e's ine hand-rubbed imported briar =,» with gene 
Sing hard uber i arbonied bo for coer 
Smaking. If soar deaier is unable to supply 30U, use 
. ly order blank. ees 
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no other plier 
does so many jobs 
sO WELL 


Help yourself to a Channellock No. 
420... the handiest plier of them 
all, With this handy plier, you can 

- grip anything from a cotter pin to 
a 1%" hex nut. And what gripping 
power! Just like a pipe wrench, 
What's more, Channellock is 
streamlined . . . easy to use in 
hard-to-get -at places. This all 
‘round usefulness is the reason why 
Channellock is the favorite plier of 
craftsmen everywhere. It'll be your 
favorite, too... for the same rea- 
son. Ask your hardware man for 
a Channellock No. 420. 


BE SURE IT'S A GENUINE CHANNELLOCK 


| VALLE A 


CHAMPION DEARMENT TOOL Co. MEADVILLE. PA. 
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America’s Favorite Christmas Windows 
[Continued from page 238] 

most complicated window, and he pro- 

vides one of his own men to operate it. 

The display is eight feet high, 12 wide 
and five deep. It costs $12,950, Jordan 
Marsh of Miami was the first to order it. 

Country store. This one has to be 
seen to be believed, and you can see it 
at the Hecht Co. in Washington, D.C., 
the Eaton Co. in Toronto, Shillito’s in 
Cincinnati and other stores. 

Silvestri takes his ideas where he finds 
them. Last year someone sent a Christ- 
mas card picturing an old-time general- 
merchandise store to Eunice Milton, 
one of his artists. She sold Silvestri, and 
the result is a country-store interior big 
enough for you to walk into, or it can be 
split into units for several windows. 

People have been walking through it. 
Silvestri’s Chicago studio is open to the 
public. A mother, taking her children 
through his country store, saw a boy 
swiping cookies from a bin. “I told you,” 
she said sharply, “not to do that. I'll 
spank . . .” Her voice trailed off: the boy 
was one of Silvestri’s animated figures. 

In this display a five-foot Santa—Sil- 
vestri’s tallest animated doll—waits on a 
customer, talks to a girl, and has his 
young assistant, Sam, show her toys, The 
boy brings out a toy—a bird that moves 
and pecks. The girl, pleased, checks a 
name off her list as her dog barks and 
wags his tail with delight. 

That's just part of the activity in this 
country store, which probably is busier 
than any such store ever was. A girl 
cranks an old-fashioned phone. A wait- 
ress brings sundaes to a boy and girl at 
a table. A boy points to candy, and 
a clerk weighs it out for him. 

Silvestri’s basic mechanism, used for 
all his moving dolls, is a fleapower elec- 


| tric motor. Usually it is under the floor, 


in a platform on which a doll stands, or 
(as in the case of the girl at the country- 
store phone) inside the phone box or 
other object. The tiny motor turns a cam- 
shaft, operating levers that move arms, 
legs, heads, and bodies of the dolls. 


[Continued on page 242) 


GM 


GENERAL 
MOTORS 


THE WORLD'S FINEST 
STEERING SYSTEM 


acc 


wv Saqinaw 


TWICE-AS-EASY PARKING. Rev- 
olutionary new valve design 
cuts maximum manual effort 
in half. It never exceeds 5 Ibs. 


NEW "FROM THE GROUND UP" 
A completely redesigned, simplified 
In-Line system with only 49 parts 

d_basic improvements in steering 
metry beginning right at the front 
wheels. Every part has been specifi- 
cally engineered for power stecring. 


AUTOM ICALLY HELPS HOLD CAR "ON 
COURSE" Precision pre-load built into ball-nut-and- 
worm assembly helps keep wheels centered straight ahead. 


AUTOMATICALLY LIMITS 
MANUAL EFFORT WHILE 
PARKING. New reaction-limiting valve 
cuts in whenever turning resistance 
reaches predetermined point; increases 
ance to lower manual effort. 


GREATER ROAD STABILITY. New 
system helps hold car “on 
course” —assures even more 
secure “road feel” than ever. 


FOR FREE BOOKLET! 


perry eae 


JAIL COUPON TODAY 


Sapinaw Steering Gear Dv 

General Motors Corporation 

Saginaw, Michigan (Dept 36C) 

Please send free facts booklet on your NEW Safety Power 
‘Steering System = 

NaMt 

‘ADRESS. 

city. 20NE___STATE. — 


Lower-ratio wheel responds 
more effortlessly—reduces 
mental and physical fatigue. 


————— | 
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under the hood 
of your car 


mS A 


CARTER 


s 4-BARREL CARBURETER 


When you drive at slow speeds, two of the 
barrels remain closed. But, when you “step 
down" for added power, all four barrels open 
to feed your car engine the proper mixture 
of fuel for full horespower. 


This amazing 4-Barrel Carbureter is on 
‘example of CARTER pioneering to give you 
more power from modern engines and modern 
fuels. You can keep this power like new for 
years by having your car regularly serviced 


Wherever you see this sign, 
or look under 
CAREETER - TaGtcoe | 


in the classified CARBURE ER | 


section of your 
phone book. - 


CARTER CARBURETOR CORPORATION 
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Favorite Christmas Windows 


watinued from 


America’: 


There is, however, Silvestri discovered 
to his sorrow, such a thing as too much 
motion. His principal character last 
Christmas was Wee Willie Winkie, who 
ran around windows, waving his arms, 
and told children (other animated dolls) 
that Santa Claus was coming. 

Wee Willie, all through the holiday 
season, kept running his legs off and 
waving his arms off—a dismaying sight to 
honored customers (average age seven) 
of stores from coast to coast, Silvestri’s 
men had their hands full trying to put 
Wee Willie together again. 

To create his figures, Silvestri employs 
Guido Rabechini, a 62-year-old Italian 
sculptor whose work includes a frieze 
at Notre Dame Cathedral in Montreal 
Rabechini makes moving statues of p 
ter, rubber, papier-miché or excelsior. 

Other materials that go into a Silves- 
tri window are legion: spun glass (for 
angel hair), flock (finely chopped silk 


it takes to make a good idea gen- 
steam is a person who can get all 

worked up over it. 
Tite SiweWALK SUPERINTENDENT 


and rayon sprayed on as snow), fluores- 
cent satin, ribbons of all widths and col- 
ors, kitten cloth (artificial fur), bunny 
fur (fur but not necessarily rabbit), tree 
lights (some the size of your little finger- 
nail), manzanita trees, paint, varnish, 
shellac, cornstarch (in plaster), pipe 
cleaners, bottle caps, real cookies. He 
uses Christmas rope by the mile. 

You might expect Christmas at home 
with his wife, Dorothy, and their three 
boys, to be on a colossal scale. It is not. 

“I feel Christmasy in June,” Silvestri 
confides, “when the year’s displays are 
finished—not in December. By then, I'm 
a little tired of Christmas.” 

So on Christmas Eve he trims an or- 
dinary tree in the ordinary way and, he 
admits, has as much trouble bracing the 
tree and getting decorations and lights 
to hang right as you do. END 


GIVE ACCURACY. It pays to be precise and say 
Stanley —it's a good rule. Here's why: a 6 ft 
folding wood rule with extension side, No. X227 
7ob2.f9i and an 8 Pull-Push steel tape 

free magnifying lens box, No, 1200 3119. 


A STANLEY CHRISTMAS 
means A Happy New Year 


GIVE —— SATISFACTION: iis Neve | 
hammer is a handsome and 


balanced 


pa Tasiee selected whi whit Hickory, handle absorbs 
16 oz. aoe. Ni: TES: 50. 


way from your hand, 


Hammers, rules and many other Stanley Tools for Christmas are now at 
‘your hardware store with special free Christmas stocking gift wrapping. 


GIVE POWER FOR DRILLING AND DRIVING. 
Here’s a work-saving combination. The 44” elec- 


tric drill is still the most popular power tool. 

Stanley HAI Electric’ Drill $27.95. And. the 

Power screw driver with, snap-in bits Stanley 
180 Screw Driver Attachment — $6.95. 


STANLEY 


‘The Stanley Works * New Britain, Conn. 


TOOLS + ELECTRIC TOOLS 
HARDWARE « STEEL « STEEL STRAPPING 


DEPARTMENT TE, THE STANLEY WORKS, 
63D Elm Street, New Britain, Conn. 
Gentlemen: Please send me 
1 free Tool Catalog 55 
free Electric Too! Catalog E15 
Bi 25¢ Pocket book-““How to Work With Tools and 
Wood” —I enclose 25¢. 


Nome. 


Zone___State__. 
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City, 


READ 

THE 
GUARANTEE 
THAT 


‘SOLO'ME! 


SYNCRO POWER UNITS .. 
GUARANTEED (ps ag 
f} AGAINST BURN-OUT DURING 1% 
7 YOUR OWNERSHIP OR 
REPLACED Ff 


has full 15° throat, 10° 
10° table. For projects, 
recreation. 


FIRST AND ONLY 
TILTING ARM JIGSAW 


£ ‘On Model 2500 work stays 
fat while making angled 
tearm, blade and 


DELUXE HEAVY DUTY 
SANDER KIT 
le! 900 sander tn 900-D 


fanding pad a 

Model’ 900 sander a0 
adie without aight 

‘taving lamp oF metal ease 


FINISH SANDER KIT 
Model 504. Light, power- 


PP See Se 
a” ea oe 
i 
aut ar warowants BY 4.114) 
Write Dept. 2-95 for freee 

wie er 243 1000s 
cette CRe CoE OR ATOM 
aS 
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Do-It-Yourself Jewelry Is Booming 
(Continued from page 117) 
engineer to teach jewelry-making. At the 
end of 18 months, Lloyd gave up con- 
tracting and joined Florence on a full- 
time basis. 

Doctors, tool-and-die makers, garden- 
ers, housewives, nurses, farmers, lawyers, 
children—in the ratio of five men to four 
women—have come to the Underwoods’ 
Belmont Lapidary Supply for informa- 
tion and instruction. 

A carpenter hit pay dirt, too. Bob 
Smith of Burlingame appeared at the 
shop one night and simply said, “I want 
to look for a rock.” The Underwoods 
showed him how and where. He then 
took courses in lapidary work. 

Two weeks after he had finished the 
courses, Bob brought the Underwoods 


The trouble with silver linings is that 
they're no substitute for cold cash. 
—Twe SiwewALk SUPERINTENDENT 


a dozen pieces of jewelry that he had 
created. They were so well made and un- 
usual in design that Lloyd and Florence 
assured him that he could sell them. He 
did, Then he started making cuff links 
and soon left carpentry behind. He now 
markets 100 to 200 pairs of cuff links a 
month at 25 men’s stores. 

Is not expensive. Lloyd points out 
that a beginner at the hobby can get along 
nicely with equipment costing between 
$40 and $50. That would give you a 
diamond saw, coarse and fine grinding 
wheels, and sanding and polishing disks, 
all of four-inch diameter. A seasoned 
lapidary would want a nine-inch dia- 
mond saw, with a vise for slicing two- 
or three-inch slabs of rock, and eight- 
inch grinding and polishing disks. Such 
an outfit costs around $200. For really 
fine jewelry, he'd add a faceting outlit, 
an additional $150 to $200. 

Raw materials? Well, if you find them 
for yourself on the beach or along a riv- 
er or near an abandoned mine, there's 
only the expense of gasoline and your 
time, happily spent. END 


BostitchT5:8 Tacker with Outward Clinch—It an 
staples. inside s entirely from the 

side, Stal form strong, tight elineh 
(see diagram) ur Roatiteh Economy Man for 
a demonstration 


STAPLES HOLD BETTER AT ONE-TENTH THE COST! 
‘Trans World Airlines overlook no detail in assuring the 
safe, swift arrival of air freight shipments. Shipping 
bills’ fastened to cartons with even the best tape some- 
times tore loose in damp climates. And taping cost $14 
per thousand bills, not counting time taken to apply 


A Bostitch Economy Man suggested stapling the bills 
with a new Bostiteh tacker that “spread-eagles" staple 
legs inside carton walla, TWA tried it, found stapling 
four times faster than taping and far superior in hold- 
ing power. Cost: $1.40 a thousand. Now all major 
TWA stations are Bostiteh-equipped. 


How much can you save by switching to Bostitch stapling? 


1 
Your Bostitch Economy Man can | 
tell you. He’s one of 350 trained | 
fastening specialists working out of | 
123 cities in the U. S. and Canada. 


BOSTITCH, Inc., 572 Mechanic St., Westerly, R. 1. 
I'd like to know exactly how stapling can eut costs in our fastening oper- 
ations. I'm particularly interested in the applications checked below: 


MI-SPEED PRODUCTION PACKAGING ané CARDING BUILDING APPLICATIONS 


a FASTENING tebe tos moh et 
There are over 800 kinds of Bostitch | samme Otto rue oc ntey grat 
staplers in his cost-cutting reper- vasind ws. spe ween, —_C) mosnting peodusts on G aopiving insulation 

: $ ng al or Cpa aan ae 
toire. Look up “Bostitch” in your | Stapinets gare comet Catan en te tig oe we 


stapling v2 ape 
© stapling vs tach oF mals 
(stapling solder 

(Goong v2 wire string 


‘ndiist ears 


swipe noon economies O7CE EUEIENLES 
Semper tnt My 
Bemracteem Bie 
Sites te 


{2 Binding folders ane report 
spotving shipping ils or tgs C] preparing advertizing Surmies 


telephone directory, or check the 
coupon at the right. 


Fasten it better and faster with 


BOsTITCH 
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As many os 14 different metals and alloys ore 
used to produce bearings for the light, medium 
and heavy-duty engines that power today’s 
trucks. These specially-made bearings assure fine 
performance under the extremes of load, tem 
Perature, speed that are met in truck operation 


FEDERAL-MOGUL 
BEARINGS... 


A Control Factor in Performance 


‘Trucking service is the “professional” test 
for every automotive part. Engine bea 
ings, for example, have to take the da: 
and-night pounding of highway hauling 
and city delivery. Bearings carry the en- 
gine load . . . meter the lubricating oil. 

‘hey must give maximum mileage, to 
make payloads really pay! Modern preci- 
sion bearings answer these demands with 
two to five times the mileage of the bear- 
ings of only 15 years ago. 


Federal-Mogul bearings are preferred by 
the big truck and bus fleets, for bearing 
replacement, by 2 to 1. Replace with 
Federal-Mogul oil-control bearings to re- 
new engine power and pick-up. They are 
engineered for the job! 


for New 
Power . 


ne AL-MOGUL. 
FEDERA 


Oil-Control 
Bearings 


RESEARCH * DESIGN + METALLURGY 
PRECISION MANUFACTURING * SERVICE 
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You'll Hardly Know Studebaker 
[Continued from page 138) 
has to change plugs on a Golden Hawk 
fitted with power steering and power 
brakes will get a workout. 

Hot Hawk. Shoehorning the Packard- 
built mill between the wheel housings 
may have been a mean job—the engi- 
neers beat their foreheads at the recollec- 
tion—but the result is real lurid, There 
was only one hand-built car in existence 
at South Bend last August, and this writer 
got his hands on it only after promising 
to stay under 75 and, in proving-ground 
lingo, “to drive as though you owned it.” 

The Ultramatic transmission hushes 
any vulgar rubbery shrieks on take-off. If 
you must attract attention, wind it up to 
3,000 and then pull the lever to Drive, a 
procedure that causes the rear tires to 
squawl like Shostakovich played back- 
ward. With four men, 200 pounds in 
sandbags and 50 pounds of photo equip- 
ment aboard, the G-Hawk easily climbs 
to 60 true (64 indicated) in 10.3 seconds, 

The acceleration is most impressive at 
highway speeds; the problem after pass- 
ing someone is to keep from storming 
down the road at an appalling velocity. 
The new high-capacity brakes drag the 
car down quick and straight. These new 
brakes, also used on the Presidents, have 
three times the fade resistance of their 
predecessors. 

The future. Studebaker’s full ’56 line, 
in which Champions and Commanders 
count for more than the gilded G-Haw! 
is closely integrated this year with its 
corporate relative (Packard). A full ar- 
ray ranging from the Champion six to 
the Packard Caribbean is lining up to 
do battle with the big boys. This marks 
a definite change. In the past, Studebaker 
was content to target on the “something- 
different” market; this year, they propose 
to fight it out across the board. 

A lot of people wish them luck. END 


Spaceship Aho) 


‘Two space satellites were zipping around the 
earth in their orbits. One radioed over to the 
other, “Are you manned or MOUSE?” 


é.Cifts from SKIL...for You 


Mean Christmas all year long 


32-PIECE SKIL DRILL KIT 
Model 515... Only $39.95. 
A whole workshop 1n one handy kit! 32 great cools 
including a powerful 4" SKIL Drill with geared 
chuck, Sand, polish, drill, buff, mix paine .. . all 
with the same SKIL Tool. You get all this: 


Model 549 SKIL Drill with 


LEARN ABOUT THE FUN SKIL TOOLS OFFER. SEE 
THEM AT YOUR HARDWARE, DEPARTMENT 


OR APPLIANCE STORE. 


SKIL 


BUILDERS 


Made Only by SKIL Corporation, frmeriy SKILSAM, Ine. 5232 Elson. Avenue 


henge 


Famous SKIL Tools help you build for your family. Power- 
plus and professional features let you handle big jobs in the 
home. Build a rumpus room! Fix the stairs! Make a cabinet! 
Finish the basement! SKIL Tools let you give your family 
more! Here are Christmas gifts for you that mean family fun 
all year long. 


EN 
fa, 


6” SKIL SAW 
Model 526... 
Only $49.50. 


All the exclusive SKIL features and the power of 
many professional saws. Sawing jobs become simple 
for you. Make kitchen cabinets, build a fence or 
finish the basement, Just look at these professional 
features SKIL offers: 


. werful 8 ampere m 
for right 


Automatic safety guard 


Quickly 
Ext 


ao 
NEW 1%” SKIL DRILL <= | 


Model 535... 
Only $19.95. 


Lowest price ever for a famous quality drill. Here is 
the greatest tool investment you could make, 
Power to drill through %4" steel or 4" hard wood. 
Use it for hundreds of jobs, in the home, the garage 
or the basement. Look at these features: 
Famous Keyless Chuck 
Hardened Stee! Gears 
owerful Motor 
Trigger-Type Switch iy 
Other models up to 14” 


vecemacr 1955 247 


ef lease Him With the 
> TOOL of 1001 uses 


GRINDS 


CARVES 
ENGRAVES 


DREMEL Moto-Tool 
“The Pocket-Size 
Machine Shop!” 


Most powerful 
tile "tool of, its kind! 
ks In wood, metal, plas- 
cs... does 1001 money-saving 
Jobs. Proved in hundre 
‘dustries, thousands of 
to use as ae (dynam 
anced for ibrationteas ope 
els jim a Mo 
Tool 
come! Che 
or buy Me 


MOTO-TOOL No. 2 
Kit contains 23 accessories 
Incwiding™ Righeneed, ‘steel 

fn sturdy steel case, 


'Moto-Tool only. with 
emery wheel point, $17.08 
MOTO-TOOL No. 1 

Kit contains 34 accessories 


Grinding 
, “ete in 


31 
Nov 1°Mote-Teal only, with 
emery wheel point, $40.88 


FAMOUS DREMEL MOTO-SAW 
A GIFT ENJOYED BY ALL AGES! 


| aaa LIKE MAGIC—SANDS AS IT SAWS 


~ 


SAFE! 
AS A 
HANDSAW 


Cuts 34” wood, tile, masonite, etc! 
Amazing toot-a-minute cutting speed! 
A high-speed lectric, power. too! with hundreds 


of household and workshop use: 
dle, women and 


to han- 
‘hildren love it—no better way to 
hobby! Amazing capacity— 
‘toys, small furniture pieces, 
y projects. Has rugked reciprocating 
moving never needs oiling. 


motor, only 
Nothing like it at anywhere near its low price! A 
really thoughtful gift! 


SEE YOUR DEALER. If he cannot supply, order 
direct on 5-day trial, money-back guarantee, Re- 
mit in full for postpaid shipment: or send $2 now, 
pay postman balance plus COD fee. 


DREMEL MFG. CO Dept. M-125, Racine, Wis. 
248 rorutar science 


Speaker Hurls Voice Four Miles 
Wonps spoken into this super loudmouth 
can be heard clearly up to four miles away. 
The speaker works like a human voice box, 
projecting sounds by valving a stream of 
compressed air, Stanford Research Institute 
developed it for the Signal Corps for beach- 
head direction and propaganda warfare. 


Plane Folds for Road Trip 

You could park this folding-wing plane 
in your garage and just tow it back and 
forth to the airport. Road-clearance lights 


are recessed in the wing folds. Ray Sti 
Riverside, Calif., custom-builds the 150- 
m.p.h. two-seater for about $6,000. 


Now! 
Porter-Cable quality 
in this all new 


finishing sander 


$3952 


Here's the great new finishing sander 
that’s got everyone talking—with a price 
tag anyone can afford! 

I's Porter-Cable’s Model 145—and 
honey! Use it for coarse, medium, and 
fine finishing on wood, metal, plastics, 
glass, and many other materials—do hun- 
dreds of sanding jobs faster and easier! 


sa 


Orbital motion lets you sand with, 
against, or across the grain, with never 
a gouge or ripple. Husky Universal 
motor has all the speed and power you'll 
ever need—lightweight, balanced design 
Prevents fatigue. 

Best of all, this rugged new Sander is 
built to Porter-Cable’s uncompromising 
quality standards — which means long 
life, trouble-free service, value far be- 
yond its price. See and try it soon! 


MODEL 145—ONLY $39.50 COMPLETE 
Precision ball and bronze bearings through- —— 4 
out. Standard 9 x 11 sandpaper size provides , ee — 

4 abrasive sheets for the 145, Quick-change SEE YOUR DEALER—OR MAIL COUPON TODAY! 


paper clamps, sturdy die-cast aluminum 
housing. Weight, 5 Ibs. 


PORTER-CABLE MACHINE CO. 
515-8 N. Salina St., Syracuse 8, N. Y. 

Yes, send me a complete catalog sheet on the 
Model 145 Finishing Sander, and the name of 
my nearest dealer. 


Porter-Cable 
Quality Electric o0le 


In Canada, write t Poreer-Cable, Led., Box 5019, 
London, Ontario. Canadian prices slightly higher. 


saws * belt sanders * finishing san ills * routers * planes 
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NeMMastines WEAR REDUCER 


Has 
le 
Repucer 


"UBLE-Touch concenreaE 
Add to Crankcase Oil 
‘nd Automatic: Transmission 


Guaranteed to do all 3 
or Dowble-Vour-Money-Back! 


@ Make your engine 
smoother, quieter! 


@ Stop hydraulic valve lifter noise! 


© Smooth out your 

automatic transmission ! 
WORKS IN ANY FULLY 
AUTOMATIC TRANSMISSION 


‘Add a pint to the transmission 
fluid to stop jar and jerk. 


‘ADD APINT TO ANY MOTOR 
‘O1L—H-W-R works with any 
brand or type preferred, includ- 
ing heavy duty and detergent ols. 


HASTIN 
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| The New TVs Are Bigger, More Powerful 
[Continued from pase 122] 
shimmering, rolling or tearing picture. 

Sensitivity. How sensitive are the new 
sets? Some manufacturers report that 
their sets can make a usable picture from 
a signal measuring only eight microvolts 
per meter. Others report that a signal 
measuring 70 microvolts per meter— 
nine times as great—is required for a 
usable picture. 

But what is a “usable picture?” Experts 
disagree. So the sensitivity figures given 
in the chart must not be taken too liter- 
ally. Many manufacturers will not speci- 
fy sens ity for tl reason. 

Picture quality. Sensitivity gets you 
a picture. You want more—a sharp, de- 

tailed picture. How sharp and how de- 
| tailed the’ picture is depends greatly 
on the intermediate-frequency (IF) am- 
plifier and video-amplifier circuits. 

Most ‘56 TVs have three IF stages 
and one video-amplifier stage, but more 
are likely to have four 
leo amplifiers. Almost 
about 40 mega- 


IFs and two 
all IFs now operate 


cycles frequency, which is less likely to 
be bothered by interferen But the 
20-megacycle IFs can be just as inter- 


nce-free, if properly filtered. 
ters and traps. A strong signal, 
such as police or ham radios, or an air- 

ay beacon, may ride into the IF am- 
's of your set if their frequency 
near that of your IF frequency. This will 
be amplified along with the picture sig- 
nal and ruin your picture. IF traps and 
high-pass filters in the antenna input 
stop this interference before it has a 
chance to get to the set. FM and IF 
traps are tuned to block specific bands 
of frequency, while high-pass filters cut 
out all frequencies below Channel 

One bottleneck that limits picture de- 
tail is band width—the frequency range 
that the IF and video circuits can han- 
dle. Band width varies all over the lot 
in 36 television sets. 

The receiver band width should match 
the band width of the transmitted signal. 
is set by the Government at a the- 


MODERN) LAWN MOWER SHARPENER 


COMPARE 
BEFORE YOU BUY 


Start your own 
S business—increase 
Write for your income 
free 
booklet Shorpens ony mower in 
IR ten to twenty minutes, 
Handles complete assem. 
bly of all reel types in- 
cluding 36 in. power 
mowers. Handle, wheels, 
roller, and engine are 
not removed. 


Oil remains in engine 
while sharpening. Bed 
knife sharpened in same 
centers — no attachments 


i) 
MODERN MFG, (0. 08 f63Rbexn 


160 N. FAIR OAKS, PASADENA, CALIF. 


vhves Minmt &2, Fla, 


p> WELDER 


Today on Hele ao! fe 
FOUR-WAY WELDER CO., Dept. F3-N 
1810 5. Federal St. * Chicago 16, 


A PRECISION LEVELING 
INSTRUMENT for only $1295 


With the New LEVELALL one man can do the work 
of two men and a transit, quickly, easily, accurate~ 
{y. Ail alone you can spetdily evel points for foot- 
ings, forms, piping, batter boards, sills, lintels, 
floors, ceilings, roads, driveways, lawns — any 
type of construction Work. Sead for Free booklet 
or, better yet, order a DeLuxe Levelall today. 
Nam 

Ste: 


City. ‘Zone—_State. 


FINEST WOOD LATHE 
HISTORY 


NEW FUNCTIONAL 
CABINET STAND 


The new ATLAS 12” is a 
heavy-duty lathe built for 9, 
professional workmanship 
and efficiency in the com 

plete range of turning op- 
erations... inboard and 
outboard |... light or heavy. 
Has new massive bed with 
ground ways. 60-hole in- 
dexing mechanism. 4 
speeds. Lever-controlied 
bed locks. Sealed-for-life 
ball bearings. 

And what a stand... a 
completely new cabinet 
design... a massive 
foundation’ for accurate 
work, with,” steel plate 
construction, thick wood 
top, enclosed V-belt drive. 
Your shop isn't complete 
without this fine lathe. 
Write for literature. 


lever Loose 
fens fool suppor! for instant 
ponitioningy or anchors Mt te 
bed. nw 


Meodstock spindl 
setid bor 
steel, 


thru! Toads ond ore pre 
loaded ot factory to. elimi 
‘nate spind! Top ie 
hinged to moke belt chang 
ing se8y. 
{CTICAL WOODWORKING PLANS 
Distinctive projects for everyo! 
— letter rack, knife holder, bar 
Stool, cocktail table, table lamp, 
etc. 32 pages. Size 814" x 11”. Price 
Soc’ (G5e outside U.S.A.) 
rs 
ATLAS PRESS CO. 
12-25 N. Pitcher St., Kalamazoo, Mich. 
Please send catalog showing wood lathe. Enclosed 
is $. for 20-Plan Book. 


O Mail 75’ DeLuxe Levelall @ $12.95 O Regular 50” 
model @ $9.95 [) Ship postpaid full price enclosed 
O Ship C.0.D. Money-back satisfaction guaranteed. 
LEVELALL 81-1 Webster Street, Rockland, Mess. 


No 


Address ———EE 
a, 


Ee | 
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The New TVs Are Bigger, More Powerful 


[Continued from page 250) 


oretical maximum of 4.0 megacycles for 
video information, but is never actually 
that high. If the receiver band width is 
r below the theoretical figure, how 
ever, it will probably block some detail 
that is in the transmitted picture. 

Transformer or no? The lack of a 
transformer will not matter to viewers 
who leave all servicing to a technician. 

But it may matter to those who have 
become adept at putting their own sets 
in order by the try-a-new-tube technique. 
Most transformerless sets have their tube 
filaments wired in series, like the older 
Christmas-tree lights. If one filament 
burns out, the whole set goes dead. 
There will be nothing on the screen 
to give a clue to the faulty tube, and 
the old stunt of feeling tubes to locate 
a cold one will not work either, since 
they will all be cold. 

Some basically transformerless sets get 
around .this by using a filament tran: 
former with the tube filaments wired in 


parallel: If one tube fails, you can find 
it because the others rema it. 

If you operate any transformerless set 
with the back removed for repair work, 
you risk a more serious electric shock 
than you would by working on a trans- 
former-equipped one, The chassis and 
other metal parts are hot, connected to 
one side of the power line. 

Sound. The day when you had to be 
satisfied with an audio system that 
sounded like a $9.95 radio is past. Cheap 
table models still have small speakers, 
but even they are bigger than they used 
to be. Consoles frequently have two or 
three, And nearly every maker has TV- 
radio-phonograph combinations with 
high-quality sound systems. Magnavox, 
for example, offers as an option with any 
TV chassis a separate record player-radio 
that uses a 10-watt push-pull audio am- 
plifier. All but the smallest, cheapest sets 
have some provision for receiving the 
new UHF stations. END 


IT SMELLS GRAND 


— 
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IT PACKS RIGHT 


IT CANT BITE! 
7 1 


SIR WALTER RALEIGHS BLEND OF CHOICE 
KENTUCKY BURLEVS IS EXTRA-AGED TO 
GUARD AGAINST TONGUE BITE, XMAS 
WRAPPED... IT MAKES A PERFECT GIFT. 


STOP FROZEN PIPES! 


WRAPON 


HEATING TAPE 


Easily, quickly applied. Pro~ 
tects water pipes, oil lines, 
pumps. Use thermostat for 
automatic operation. 

Low Cost .. . Do-lt-Yourself 
Prevent Costly Repair Bills 
Trouble free, lasts for years. 
Protect to $0" below zero 
With WRAP-ON fiberglass in- 
sulation, No tools needed 


send today for your 


FREE 


WRAP.ON inst 


At hordwore, electric, form, 
poultry ond troller dealers. 


WRAP ON eve Petest a 


Money! DRY CLEAN RUGS 
Dry clean rugs on location in 
Thomes, stores-~fast and easy-—-machine does hard 
‘work for you! Amazi 3 machine with 


In Fiot-Action Brash wbirls deeuing material ine 
tl ao-cool clea wa 


AMERICAN Surfacing Machine Co. 
532 Se. St. Clair St., Tolede 3, Ohio 


Earn 


ret New fesy Wi 


MOKED 


DO MORE PLANING JO) 
WITH LOW COST BELS. 
a =P 


‘Bldg. Kansas Cy 11, 


Buy U.S. Defense Bond 


The fine car at half 
the fine-car price 


FORD! 


REVOLUTIONARY NEW 


‘ARCO-SAW’ 
with “DADO-ARBOR” 


‘WHIZZES 
THRU 2x4's! 


OnLy 


‘ARCO JIG-SAW’ 


WITH EXCLUSIVE NEW 


8.12, 140 WEST BROADWAY, NEW YORK 13, N. 
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‘Bantam Chomp 
You can “Build Your Ow: 


104 Ampere 
nip Chomo 


| 


Tronsidlwer Tree 
‘Ac Welder 


FREE \ Welders’ 
Vest Pochat Guide ~ 


AC Welder with AC Po 
‘The AC-AC Welder on 
you do numeraus.repol 
power it available. 
mervency pow 


power tools. 200 or 200 emp, 


ding $4} 


Lessons 


OBART BROS. CO., BOX P-125, TROY, OHO 


USE THE WOUPON ‘One of the world's forges! build. 
tn of Are Welders.” Phone 21223 

H Hobart Brothers 
H Welders’ Please send oa 
H - hy ‘S “Bantam Champ" 
H \ Packet. transformer Type AC. © “Build Your Own" 
H \, Guide G Hobart Welding Welding Lessons, | 
H Sehool $00 
{name _ 

ADDRESS 

STATE 


i cay 
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Tool Drills Microscopic Holes. 

Tuart thick strand above is a human 
hair. Through it a microscopic strand of .001- 
inch wire has been threaded. A one-mil 
drill too small to be seen by the naked 
eye made the holes. GE instrument makers 
performed the stunt to show their facili- 
ties for drilling minuscule apertures. 


“Hot” Food on Way to Bugs 
Turse concrete drums of hot stuff are 
leaving Britain for Africa to help cut down 
disease in cacao trees. Mealybugs, pests 
that infect the trees, will be fed the radio- 
active material and released so they can be 
traced and their feeding habits studied. 


A new material for home craftsmen... NOVOPLY! 


Handsome, textured NOVOPLY gives “fine furniture” 
look, is low in cost, works easily with all tools 


Now build your own beautiful furniture with Novoply, 
the new do-it-yourself material that costs about the same 
as ordinary fir plywood. 

Easy-to-work Novoply is smooth and flat, good both 
sides, has no grain direction to worry about. Its warp- 
free qualities make it perfect for sliding doors, drawers, 


Versatile 
extending coffee toble, 
ASD (Boe) 


cabinets, table tops. Novoply looks well natural or 
stained; comes in many sizes, in %” and 34” thicknesses, 
in pine and in California redwood. 

See Novoply soon at your lumber dealer’s—and while 
you're there ask about Weldwood hardwood panels in 
birch, walnut, mahogany, oak and other fine woods—for 
wall paneling and furniture, 


rd storage 
cobinet, $436 (50) 


Use Novoply te. 
doy for famous Eas 
catalog—shows over 


santville, N.Y. 


reo wn fling oat, ine Bn 
NOVOPLY’ tn hog BSE (VSR 


by Weldwood’ 


@ product of 
UNITED STATES PLYWOOD CORPORATION 
Weldwood-The Best Known Nome in Plywood 


NAME... 


STATE. 


FREE CATALOG 


_ America's Foremost 
MECHANICS’ 
TOOLS 


It's easy, to own the same 


BUILD Sw POWER TOOLS- Gitpiey 


GIL-BILT 10-in. TILT/ARBOR S: 


‘8 top- 
earning mechanics through 


out the automotive, 


repair job faster, easier, bet- 
ter. And they LAST... pay 
for themselves over and over 


againt Start building your 
gi tool set, now with basic 
fnap-on unite—add_ others 
anytime. Genuine Snap-on 


INCH BAND SAW 


Oitesfen tate tools are never sold in stores 
se hee, direct to users only. Mail 
coupon for free catalog. 


— — — 


R MECHANICS 


8060-1 28th Ave., Kenosha, Wis. 

Send me free catalog. Occupation. 

Nome. 

Address 

City. Zone. State. 
Decemser 1955 255, 


Finest power for racers, scooters, lawn 
mowers, garden tractors—any job’ within 
their capacity—is one of today’s Red Seal 
heavy-duty air-cooled models. They're built 
to get up and go, and backed by engine 
experience dating from 1902. Greater piston 
displacement gives power in excess of rating 
plus low-speed lugging ability that elimi- 
nates stalls. Exclusive Contex ignition system 
speeds and simplifies adjustment, doubles 
life of points and plug. Optional low oil level 
ignition cutoff ends hazards of running dry. NOW 

AVAILABLE with built-in flywheel generator for 

charging batteries or lighting lights. For name of > 

Red Seal dealer nearest you, write TODAY. ae 


e 


Series Horzental Stat 


|AD Series Vertical Stat 


Continental Motors C% 


INDUSTRIAL AIR-COOLED ENGINE DIVISION 
12000 KERCHEVAL AVE, DETROIT 15, MICH 


Whatever your 
hobby soe vxizins, 


whittling, Indioncrofts, leather, 
plastics or ony other creative 
hondicraft 


x-acto knives, 
ae tools & sets 


designed by craftsmen and pre- 
cision-made for fine craftsmon- 
ship 


will help you 
do a better job 


fond get more fun ond sotisfoc- 
tion from your hobby. 


Build Model Planes? 
Send 10¢ for 32 page book. Full 
size plans, instructions for 4 
models, articles, helpful hints. 


| Xacto 28 poge catalog—25¢ 


xacto’ 


Wo, 86 X-ACTO 
Howey CHEST-$12.00 


Seti 
K-ACTO, INC, 48-47 Von Dom St., Long Island City 1, WY. 
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Phantom Guides Elevator Riders 

A Loupsreaker in a Westinghouse self- 
service elevator reminds passengers to re- 
lease doors, press floor buttons and step 
to the rear. A magnetic tape does the job, 
even calling off merchandise on each floor 
in department stores. Phantom voice is an 
attempt to humanize automatic elevators. 


Emblem Is Sealed Inside Lamp 

A coatine of fluorescent powder makes 
a trademark replica glow inside this lamp 
bulb. Aerolux Light Corp., 653 11th Ave., 
NYC 36, also makes the two-watt bulbs 
with flower bouquets, nursery-tale animals 
and fraternal emblems sealed inside them. 


SURPLUS & NEW MANUFACTURE EQUIPMENT 


FOR HOME, FARM & FACTOR 
All items unconditionally guarante 


= 
SAVE $30.30 ON THIS PESCO Factory-ro-vou-vawue) |, ROTARY PUMP 


HYDRAULIC 
z PORTABLE ELECTRIC 
CONTROL VALVE LIGHT NTS 


trem =373v € 


Lory} 


6% 


P my HYDRAULIC SPEED REDUCER] 


ruts nut with FINGERTIP CONTROL 


Een icie SSO 
‘ELT DRIVEN 

A. C. GENERATORS 

fring electric hg 


mre 


FREE WINTER CATALOG 


pasteeasrin ca cate, eet evened Sas 
liter aay "Fo place’ phone “orders—Eall” Webnter 3) 


ROBAN SUPPLY CO, = 


1139 S. WABASH AVE. CHICAGO 5, ILL 


BELT SAN DER 
Wood, Metal, Plastic 


‘You will find this the handiest ma- 
Ting in your workshop, Stand- 
‘ard 3x24 Belt. List Free. 
Price ‘1 19-95 rose pais 


Satisfaction Guaranteed 
GRAY BROTHERS MACHINE CO. 
EDROW 5, N.Y. 


NO’ -THE QUICK-WAY TO SHARPEN 
ALL CIRCULAR SAWS 
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MACHINE SAW FILING 
PAYS UP to $3 or $5 an HOUR 


© Turn your spare time into CASH—sharpen- 
ing saws with a Foley Automatic Saw Filer 
pays up t0 $3 or $5 an hour. You will find 
you can make $20 to $30 a week in your spare 
time as a starter, 

‘You can work in your basement or garage— 
no experience necessary, “The first saw I sharp- 
ened with my Foley 
writes 
adverti our local paper and gi 
ys M. L. Thompson. The Foley is the 
‘only machine with which you can file all hand 
saws, also band saws and cross-cut circular saws. 


SEND FOR FREE BOOK 
"MONEY MAKING Facts” 


Shows how you can get business from home owners, 
Eh 


Donelbuy felop into Tepai 
Bena coupon today for Free Book. No ‘salesman will cat 


Name 


Address. 
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Air-Raid Truck Puts Out Fires 


REMEMBERING its’ bombed cities, West 
Germany's ci defense organization has 
come up with a water-tank truck that can 
plow through pitted and rubble-covered 
streets to a blaze. It carries several high- 
pressure pumps and an assortment of hoses. 


Dust Sculptures Wilted Walrus 

Tus melted, mournful-looking creature 
is neither man nor beast, but a piece of 
commonplace machinery that has just taken 
a beating. The photo shows a small GE 
electric motor after completing a 230-hour 
“dust test.” Despite its sad appearance, the 
motor was still humming happily. 


now buy this basic 


7) POWER TOOL WORKSHOP 


= nog  Shopmaster 


Bw) Sif SAW-JOINTER COMBINATION 


Now you can buy Shopmaster tools on 
famous GECC Handyman payment 
plan. Pay only 10 down and balance 


fnupto18 months, Buy the Shopmaster 
Saw-Jointer combination or og any Shop- 
master tools totaling more on 


this wonderful 


jandy 


sa Ee BD Gopmaster 


ROOM 11,1214 SO, THIRD ST, MINNEAPOLIS, MINN. 


Get This NEW 


gift that packs Catalog of 


MAGIC! 


Pare tem 
fenlocful bath 
& 


DOES MoE JOBS EASIER — 
bee ANY OTHER TOOL MADE! 


‘one tool! Jaws lock onto work with one-ton pressure. 
Quickly adjust—for use as a Super-Pliers, All-Purpose 
Wrench, Clamp and Wire Cutter. 7” and 10”, cutter 
optional, Only $1.85 to $2.60 at your hardware store. 


PETERSEN MFG. CO., Dept. DeWitt, Nebr. 
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Oldsmobile Hops Up That Engine—Again 
[Continued jrom page 148) 


The national average octane for reg- 
ular gas during the month of September, 
1955, was 88.8. That for premium gas 
was up to 96. 

While the quality of the gas was going 
up, the automobile manufacturers pro- 
ceeded to build “mechanical octanes” 
into their engines. 

Valves are bigger. They rise higher off 
their seats. They “dwell” longer—stay 
open for a greater length of time. Bores 
are wider, but strokes remain about the 
same, year to year. That boosts the “me- 
chanical efficiency” of an engine—it 
wastes less energy on its own friction. 

Engines are “ventilated” better. (“If 
anyone had told us as late as four years 
ago,” remarked ope power-plant man, 
“that we could ventilate an en: 
we're doing today, we'd have thought he 
y.”) Carburetors are bigger. In- 
take and exhaust manifolds are larger. 
ion ratios, of course, steadily go 
for '56 is at 


Piston rings leak less gas into the 
crankcase on the power stroke. Combus- 
tion chambers are smaller, Engine-head 
temperatures (the usable heat) are 
higher. And when the exhaust valve 
closes, there is less residual burned gas 
left in the cylinder. 

Olds had its bloopers. These began 
popping up months before the 1949 
engine appeared in auto showrooms. 

The bottom faces of the hydraulic 
valve lifters got scored and pitted on the 
steel cam being used. The metallurgists 
did a second take, replaced the steel 
n with one of cast iron and gave the 
lifter a chilled alloy iron body. That 
fixed that. The whole industry copied it. 

Cast-iron rings got worn, and | 

s compressions went up. Chrome p 
mended that. The push rod on the fuel 
pump, mounted at the top of the engine, 
got hot, expanded, rubbed, and starved 
the cylinders, They relocated the pump. 


[Continued on page 274] 


Only tool like it on the market! 


NEWEST GIFT TOOL FOR 
HOME HAN 


Changes quickly to a Square or a 
Level with one simple wing-nut 
adjustment 
Sold Nationally by Lumber & Hard- 
ware Dealers or write for name 
nearest you! 


A ) PAT. 
Two Tools. 
FOR THE PRICE 25 
ONCE ONY oat es 
45° 5 


ANGLE, TOO 
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Sens MAIL SALE 225° | oe 
ARMY POWER PLANTS = Control Switches 


9 sterveious, buys in new condition Govt, 


2 52 Finest Wood 1-516" Chisels. 51.19] 
$150 S.ttow Weed Soray Outhts 


4 ELECTRONIC AUTOMATIC TIMER 


Genuine Telechron 
fis-veit, 6o-cyele Clock 
‘Timer. in beautiful red 

wa" ony case. Will handle 
Yodo-watt toad. Set for 


any time 0 to 15 min= 

‘tes. Turns power off at proper time. Has: 

pilot light and alarm buzzer. 

gsany pa And Inboratory uses 

eal ees tor sun lamps, imine 
SYEBACHIC BARAAINS. studies: List $18.98. Sale.--.$4.98 Prepaid | {ont 

Pum, 1000 the. 12 s.0.m. 899 


PORTABLE DUAL AMPLIFIER 


© Telephone repeater. Used to 
Smplity voice in both directions 


CAR BATTE! 
SEARCH LIGHT 


fe Wide variety uses including 
feephone amplifier. wire tap: |2 

ping, audio oscillator, etc. Excellent ex 

Derimental laboratory unit, Brand new and 

iin Gov't. data book. Gov 

$550. SALE. 


WESTERN ELECTRIC 


CITY TELEPHONES 
$.Gensine WA wall or dex 


3 Govt: Prismanic Perlacopes 


We. ey, terearatlen 32%, op 
Inte FREE’ Catalog, “neon” Write tor 


are U GA_sunoen sais company 
RT 


The CHRISTMAS GIFT for Lifetime Enjoyment 
WELD IT YOURSELF IN A JIFFY! 


eS Pen a Nee ie 

i aay sand other metal ‘specialties With 

pa a gt a 

re] Bee rare pea Fa ears males te ken 

Ma icen pane, Soureal res oa cove na tte fem ache 
EB Inston su aig passin nsbne'oo ec 


DYNAMIC WELDER COMPANY, 1808 5. Federal Street, Dept. D3-N, Chicago 1 


EASY PAY PLAN 


HAP CUTTER © = 


= odd shapes, straight pieces any 


ily cuts gaskets, discs, washers, 
shima, paterns = from’ leather, rubber, “asbest Ss 
a © 10 piidble sheet material. sein vse’ the world over ~~ |” ZuMMERMAN PACKING CO. 


eget 1450 


Durable cutting pad included, 0} , ej nc 
p ting, blades, pivot pins, and’ cuting 
Ses Send’ Check or! ped. My S140 is enclosed. 

SiStny Grier. thane, 


Model A-14 Cutter, pivot 
pins, blades, cutting ped. | Sstisfaction Gear: | ADDRESS. 


immermon 
PACKING CO. CINCINNATI 12, OHIO 


1 
CINCINNATI 12, OHIO. 1 


TTY ee RTA Elesech 
V’m sending [) check -[) money order, 
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QUALITY UNSURPASSED— 
PERFORMANCE UNEQUALLED 


Yet Cost No More Than 
Ordinary Screwdrivers! 


ff wxcwusive 
LOK- 
BLOK™ 


Maker Blade 
Twist impact 
Proof 


AL CARBON 
mtoutaron tomo, 


10, Pt, tnerementa, 
20a tinea et 


WHITE'S ELECTRONICS 
1218 Moin St. sweet Hom 


MARC: WELD ER ow 
our / Zz 
° 


For Light or Neavy Work 


DRAINS ellors, cisterns, ‘wash tubs; 
) IRRIGATES - CIRCULATES - SPRAYS 


NEW IMPROVED MODEL MAUSER-TYPE 
PRECISION 1/1000” 
VERNIER CALIPERS 
outage fin meosureme ‘ction 


Start a NEW BUSINESS 
«ee aoe 

) SHARPEN DULL PIPE WRENCHES 

in hence 
neat sea 


MInGOANE SALES, INC EFT 


8501 Stellar Drive Culver City 


'T.={WORLDS LOWEST 
PRICED CAR — 


STUDENTS « ARTISTS « DRAFTSMEN » ARCHI- 
TECTS. ENGINEERS. CONTRACTORS. SALESMEN 


DRAFTETTE 
ESL pnd 


priced, improved performance. Drive it for 75¢ per 
I le pe NS a a] 
Wanted. Tr WiLL, PAY YOU 


Both irs, or, $1. (refunded. fret order). for i 
DGET MOTORS MFG. CO., ATHENS 2, OHIO ! 
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ler Sober Sng. 


BAUMBACH ENGIN. CO. **Zursctzac®sazctcom 


is plus actual 


FIRST AID TO SAW BLADES! 


1, CIRCLE SHARP. S25 


Quality Products M val 
‘thal‘idhar-suting tools not Usted above, write for free Mteratwre 


Rivi IRSIDE ENTERPRISES 


BUY DIRECT-SAVE UP TO 7 1 
FACTOR’ ‘OU! No Deolers 
You SAVE the PROFIT 


Seve onthe finest qual 
ovestptcey 6 
Mato; 


S6MODELS 


‘OVER 50 PLANS with FULL-SIZE PATTERNS. 


SPORT CAR 
A Goll Cons 
the cost 


5 stner auto 
70 Miles 
per Gel, 
Coteleg 


PRECISION 
PLIERS 


For hobby crafters, 
TV end rodio 


Buy wherever fine fools ore sold 
in U. S. and Conoda. 


GET THE WORLD'S LEADING 
TV & RADIO PARTS AND 
EQUIPMENT CATALOG 


| ALLIED’S 1956 


| ELECTRONIC SUPPLY GUIDE 


324 


VALUE- 
| PACKED in 
PAGES Electronics 
WORLD'S 
LARGEST 
STOCKS = 


Everything for Experimenters, 
| Builders, Amateurs, Servicemen, 
Engineers ond Hi-Fi Experts 
Send for auuigp’s big 324- 
page Catalog, offering the 
world’s largest selection of latest 
top-quality electronic equipment 
at lowest, money-saving prices. 
Features High Fidelity systems 
and components; recorders and 
phono equipment; TV tubes, 
antennas and accessories; Ama- 
teur station equipment; P.A. 
systems; test instrument 
est build-your-own kit 


trial electronic supplies—plus 7 
thousands of parts, tubes, tran- 

sistors, tools and books. Get is 
everything, get more for your 
money—send today for your 
FREE 1956 ALLIED Catalog! 


t—. 


Send for 


FREE 
CATALOG 


ALLIED RADIO CORP., Dept.7-MM-5 
100 N. Western Ave., Chicago 80, Ill, 


(O Rush rags 1956 aLttep 324-Page Catalog 
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ac} WORK BENCH 


18" Sq. Drawer. 2x6", Solid Plank, Grooved ond 


1, Shellacked to @ Smooth. Satiny Finish, 


s. 
(CHIEF WORK BENCHES 


ompe U 
|MOHAWK LUMBER CO. 
14528 W. Chcage Resleverd 

|“ Semor 27, miemroan 


| sna conc maser 


ore 
"orb ss erat 


Loosens Rusted Bolts 


+ ports 


LIQUID. 


Cherlotte, N.C. 

Guaranteed original equipment 

Replacement Auto Parts . . . at 
Western Auto 


Brand New SURPLI 
Gov. Cost $262.00 


only 5692... 


Speed Reducer Alone 
worth triple this price! 


ruLLy 
GUARANTEED 


7.5-HP (gos engine) 
Boorings thruout for smooth, 


a 


FREE Catalog of Hydraulics, Generators, Other SURPLUS 


ROBERTS ELECTRIC Ci 1. Grond, Chicoge 22 
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1. PSM, AY 


When Writing to Advertisers 


Please Mention Popular Science 


He's alive... 
and you helped 


People still die from tuberculosis 
—this year one American every 
twenty-seven minutes! 

Yet the money which you give 
for Christmas Seals has helped to 
save thousands of lives. 

Christmas Seals fight tuberculosis 
year-round—through education, case 
finding, patient rehabilitation, and 
research. 

Make Christmas Seals a part of 
your holiday giving, today. 


NEW WHEELED 
TRAILER JACK 
SAVES YOUR 

ACHING BACK! 


Solid steel threaded shaft. 
Fits any trailer. Handle 
folds, wheel removes for 
toad’ travel. Only $16.96 
postpaid. We make trailer 
axle assemblies, couplers 
and jacks. Find out about 
‘em today! 


HAMMER BLOW 
TOOL COMPANY 


WAUSAU 14-1, WIS. 


POWERFUL! LOW COST! 
Light + Rugged + Maneurerable 


COUNTRY 
SQUIRE 


TRACTOR 


UNIQUE CONICAL 


wen pert 


SANDING DISK 
SANDS BEVELS AND SQUARES— 
LEAVES NO CIRCULAR MARKS 


8" disk $4.95 
10" disk $5.95 


For 


Hy) 
ae 


MATTHEW DAY CO., INC, DEPT, 843, DUMONT, N. J. 


GOVT. SURPLUS 


60 Pc. DRILL SET 


Basket- © 
Weave 


Fencing 


—fer outdoor orindoor use Fencing 4 only, one of 100 
—aulck and easy to build chon today for s iluatrated 
—longer lasting 


Bulld it with Homasote— the 
lest, strongest, weatherproot, 
insulating ~ building board oct 
the market, Homasote can be 


Drojecta~from furait 
{to complete rooms, celling ad 
ocr ‘treatments, ily pools, 


‘alle easier than wood 
Costs less than any other sat~ 


MAKE IT AT HOM: e 
HOMASOTE COMPANY — — — 4 
Department M-6. Trenton 3, N. J 1 
T enclose ing for 3 Mi 
wane ! 
spon 1 
arr = . 200... STATE 1 
My lumber dealer ts: 1 
the original 
‘MODEL NO. 1 


circles, intri- 

cate patterns up 
to 1” thicknesses 
with ease and speed 
for 


7 SAWS INT 


30 


COMPLETE WiTt 
3 BLADES 


ZONE 
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“ PULL-GEAR “ 
EDUCING PULLEY 


Provides Correct Speed and 
Power to Drill Up to 13/6" 

with v2 H.P. Motor 
Amazing new fntecnally 
«l speed reducer doubles 
drill press capacity. Greater 
power, greater efficiency, 
| greater productivity. 


Provides the correct speed and power for larger 
drilling, reaming, tapping and boring on light 
presses. Easily installed in five minutes. Adapt- 
able to all type machines, Spindle speed range 
approx, 45 to 3000 RPM. Made in 3 motor shaft 
sizes: k”—%"—1 Write for literature. 


Gitte THE PULL-GEAR CO. 


LirenaTune 25429 Mound Rood 
Conter Line, Michigan 


(G eSanta ayer 
r=") "A WONDERFUL HOBBY 
( WORKSHOP GIFT” 


DADO 
With Uanen SAWING WASHERS 


Cut 40 smooth, accurate, parallel grooves — any 
angle, with your present saw blade. Dial desired 
width with’ Micromatic. adjustment 

Leave on saw for st tht cuts. Sizes ONLY 

to fit your arbor— !5 * 95 
irene ede 


your dealer or write! ny 


Provides dependable stand- 
by electricity for heating sys- 


tem, pump, freere. lights, 
appliances. Keeps home safe, 
Table, Automatic stare and 
Stop. Find out bow litle ttcoss! 


hate ft Fold / 


A SIZE FOR EVERY NEED 
400 10 75,000 watts. 

Compact, quiel-ronning, 
e017 to install. Gasoline 
‘engine powered, 


TRACTORS “. od 


Just steer it with power turn. Several 
TalMing & riding’ models up 
Low price! Writefor FREE 


‘to 1 LP. 
erature, 


GERSTNER TOOL CHESTS 


When Writing to 


Please Mention 


Advertisers 


pular Science 


o> 


Greatest Thrill in Flying 


@ ara 


$2150 “i? DIRECT FROM MILL 


's buildi 
oft 


insurance, archi 
ates usual lumber and material waste, also costl 
takes. 
Plans furnished and 


‘Anyone cin assemble, Simple. easy:to-lollow 
ch part numbered: Complete with 
all lumber, roofing, fs, hardware paint, 008 
windows. "Freight ww-cont Building plans 3 
Separately if desiceds 57 Homes and Floor Plans. 


__ 5 EASY PAY PLANS 


INTERNATIONAL MILL & TIMB . 
Dept. PS-125 ‘Bay City, Mien. 


Fr0015! Guns? 

CAMERAS! 
fur roas wate easemur seers coors 
Evia ta Oat g ase 
Aes ponent ae pecan tat 
Sere eePea ete BS, ae 
Peni edt Ae we Pa 


HERTEL STATION, DE} 


ELECTRIC WELDER 4°." 


metal welder. 5- 
Wi 


CUT RADIO CHASSIS HOLES 
IN 1-1/2 MINUTES OR LESS 


Quickly make accurate round, ey, 
S60" openings. in metal, bakelte or 
hard rubber. with GREE 
‘Chasis Punches Simply tara wi 
Many’ sacs. Weite 


CONVERT YOUR TABLE SAW 
TO A JIG SAW 
IN 3: MINUTES WITH 


IRCLE JIG 


not a toy, It uses 
‘saw. blades. Cuts 


24" thick stock=cuts to cen- 
ter of 16” to 2: 
to install o1 


Easy 


4 $41.95 


See your dealer 
Wend $11.95 to 


VERSA TOOL MFG. CO. INC. 
ave. Dept. S ‘Racine. Wis. 


1% OF tapi 
mp on with’ or 

Ada jig saw 
to your shop at this small 
cost. 


401 ti 
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e “FINISHING TOUCH” 
give this new 


Fruren ‘kD 


FINISHING 
KIT : 


Fairchild’s Dualine Sander is the only sander 
with Orbital and Strate line motion. Just what 
you need for doing a professional finishing job 
with a real factory finish. 

All the things you need 
to finish or re-finish 
wood or metal. Zip- 
Strip varnish remover, 
famous Beacon Wax 
wonder-working alumi- 
num oxide and garnet 
sandpapers; felt pad, 
waxing pad and lambs- 


mena" 4gg95 


at Your Dealer, Or Write Direct 
Giving Favorite Retailer's Name 
ELECTRICAL PRODUCTS DIVISION 


AIRCHILD 


CAMERA & INSTRUMENT CORP. 
BURLINGTON [J VERMONT 


A perfect poi 
trouble, Get your 

ane is ready 

Bast 

mi eR needs 0S 
nectar ear to rx Y 


PAINT CONDITIONER 


Jobs Around The House 


Made Easy/ 


ess Up Your Home From Cellar to Attic — 
Save Hundreds of Dollars on Repairs and 
Improvements with Aid of Great New Book! 


traightforward “'show-how” book that makes it a 
cinch for any man to keep his home shipshape — making necessary repairs 
and valuable improvements himself. 

Whether you own your home or live in an apartment, whether you want to 
fix a leak or add a whole new wing, here are all the basic “how-to” instruc- 
tions—complete with over 850 pictures and diagrams 

Nothing gives a man greater satisfaction or pride 

than enhancing the looks and value of his home 

by his own handiwork! And now with the help 

of PRACTICAL HOME REPAIRS AND 

IMPROVEMENTS, you not only save the 

labor costs that are the lion's share of any home 

repair or improvement, but frequently the job 

you can do yourself is actually superior to that 

of a workman 


You Need No Special Tools or Skill! 
Just imagine, with the easy “show-how” help of 
this amazing book you can yourself reshingle 
roofs . . . correct sagging floors... repaint your SAVE $30, 
house’... wallpaper rooms... asphalt-tile base- _jna"*"2"001 
IU iay Hinoleum in Kitchen . » . overhaul 
2. expand attic... remodel and 
with glass brick, plastics, et 
make lots more wonderful improvements 
i Dig cash savings! You can delight your 
Tefinishing Hoors, installing. indirect’ lighting, 
Streamlining kitchen and more! Even that’s not 
Il... book includes important feature on U.S. 
‘approved homeowner's basic tool set that enables 
you to do any job from patching concrete walk 
to fixing roof .. » how to take care of tools you 
now own... a priceless 7-page appraiser's 
checklist on ‘what to look for when buying @ 
home... and ever so much MORE! 


SEND NO MONEY NOW! Simply detach and mai 


Popular Selenee Pub. Co., Dept. 1285 
382 Pourth Avenue, N. ¥. 10, ¥. Y. 

Please send me PREE Trial copy of “PRACTICAL 

REPAIRS VEMENTS.” On 

face with 

ay. Fe 


'D Send me De Luxe Edition only 50 more, #70F 


= ee : ea 


Di Check here if you remit now. We pey postage 9 flathings 


Same refund guarantee. 
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EEE 


DOT ERA TOO GA 1 omuresaw 
eH) SPEED COPE SAUL DAILB! 


NEW LOW PRICE Batti 


speed steel. Flates ground from solid. Withstands severe cou- 
tinuous se without breaking. Resharpened free. Takes place 
‘of up to 890.00 in tools. 1" diameter, 2 cutting sections, total 
Tenath 334°, 
Specify type needed. ‘Set a request. 
Shippedsame day. Money-back guarantee, Dealer inquiries 
invited. Order Now. Send Cash, Check or Money Order 2 
wranserts kn. 007 


INTERNATIONAL TWIST ORILL CORP. SSAsNrendretae: 


SEND FOR CATALOG 


ORDER DIRECT 
, Denver 11, Col 


VYKE MFG. CO., 4154 Jason Si 


cluded). Fiberglass 
boat covering hits, 
marine supplies, et 


TAFT MARINE WOODCRAFT Five folders 


Gai CAR SNOW PLOW 
EARS ROADS & DRIVEWAYS 


mk 
legge — | 


{sheinan 
7 hss 
SORT 
ARS 
teat ay 
ta tata 


ASST 


your own SMITH 
AIR COMPRESSOR 


idions for ossembling. All you need 
it'@ Ford Mater and shop foci 
speed compress 


GORDON SMITH & COMPANY, Inc. 
405 College why. 


with 
was oro FIR PLYWOOD 


Exciting new way of decorating with fir 
plywood. Create bold, colorful designs by 
ing” slits in plywood with dowels or 
other inserts. Use for dramatic lighting effects, 
room dividers, fences, doors. Wonderful for 
remodeling, ‘do-it-yourself,’ 
FREE BOOKLET—contains stop-by- 
step instructions, ideo, design suogt 
‘See your lumber’ decler or wr 


iy) Dougios Fir Plywood. As 
jation, Dept 1112 Tacoma 2, Wash. 


Sx AUTOMOTIVE ( CATALOG F, 


Rhea Fon FEE caTavoa | 


, MTEUENET, 5908 Wlipweed Blvd, Hollywood 26" tal. Depts 3125 
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THIS INEXPENSIVE EASY- 
TO-OPERATE MACHINE 


Brought Mr. C. H. R. of Ohio 
$3,688.20 
in one season 


You, too, can be 
your own boss in 
this fine business. 
Spare or full 

earning big money in 
your garage or base= 
ment. 


Yo, C. H.R. Is only one of many who write bout thelr sue 
eens with Grinder. Another soy 
om buying @ home ond my Univerial is going to be 0 tre 
mendovs help poying for it." Whether you ore buying or wont 
‘buy @ home, want the security of @ sound future er living 
comforts extra money brings, you owe it fo yourself to send the 
coupon today. invaiigate ur svcew plon tow —aat everything 
You need to, develop a. profitable business ‘of your own. 
ROGERS MFG: Co". ‘DEPT-P-125, LINDSEY, SHI 


Fill in and mail this coupon now 
One ats a ROGERS 


Tienes ite 
E iilition ofthe iby] MANUFACTURING 
COMPANY 


LINDSEY, 
OHIO 


ADDRESS. 


erry 


Paint STRIPES with 
New "PAINT PEN"! % 


ve ikea fountain pen with any color pa 
toutripe furniture, cen, autor, tho 


FrAsi Pov Ate Sats. 


FREE Som poscrs fr 
Mono ORDER TODAY, 
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BARRON Drill Press 100 


FOR WORKSHOP AND 
INDUSTRIAL USES... 


© Over 40 precision built woodworking. tools 


novia nuanes BE corte =e 
res hans fra Sa 

2 Sree 
$9.00. Meigen ae ne 
Only $B erinare ExiaUertr eur rm! 


BARRON TOOL CO. INC. 
202 Architects Bldg., Detroit i, Mich. 


24-Poge Illustroted 
DO-IT-YOURSELF 
PROJECTS BOOK 


JEEP OWNERS 


STAWAGONS + JEEPSTERS PICK-UPS / 


oo, iy shloment. 
HOOSIER MACHINE PRODUCTS “€ 


314 8.E. 6th St. leton, Oe 


Circulation, ete 


‘cience Monthly, published 
October 1, 1955, 


1. The names and addresses of the publisher, editor, 
managing editors and business manager are! Publisher, Popu: 
lar Science Publishing ‘353 Fourth Avenue, New 

;, 883. Fourth Avenue, 
itor, Howard’ Allaway, 

Business Manager, 
Godfrey Hammond, '359 Fourth Avenue, New York 10, N.Y. 


Science, Publishing Com- 


New York 10, Ni¥.1 Stock: 


2. The owners are: Popular 
Bane ts 858 Fourth ay 


N.Y.; Ada By Wien, 
Marguerite 'N. Cole, 


Round Hill ‘Road, inna V, Hammond, 
Carstensen Rd, 63 
Prospect Ave., i 


Otterock Driv’, Greenwich, Conn: 

3. The known bondholders, mortgagees and other secur. 
ity holders, owning or holding 1 percent or more of the total 
Amount of' bonds, mortgages or ‘other securitics are? none. 

4, Paragraphs 2 and 3 include, in cases where. the 
stockholder or security holder appears upon the books of the 
Company as trustce or in any other duclary selation, the 
ame ol ‘son or corporation for whom such trustees is 

sikings abo Bie strecrents br the two parseranhs chow the 
aihant’s full knowledge and belief at to the circumstances 
and conditions under which stockholders and security hold 
ers who do. not appear upon the books of the company as 
trustees, hold stock snd securities in a capacity other than 
that of a bona fide owner. 


(signed) Godfrey Hammond, Publisher 


Sworn to and subscribed before me this 23rd day of 
September, 1955. Esther Eyl Talbert, No 
of New York No, 24-0276475, Qualified 
Centificates filed ‘with: New York and Kings Co. 
Register. Commission expires March 30, 1956. (Seal) 


Bs 


© 
DRILL * SAW * REAM « CUT UTICA 
ALL WITH ONE BIT 
BEAVER Ses* DRILL. BIT ALLIGATOR PLIERS 


WITH THE 


Ser'gF 2 MAKES AN IDEAL Gurr, 


WEW “WIZARD” 7002 
DRILL GRINDING GUIDE -_ 


HOW, tts, have you bee: 
stumped with pliers that 
wouldn't open wide enough? 
‘Then here's the answer. And the 
rib joints on these are full forged 
to ada strength ‘exactly, where. re; 
quired. Jaw surfaces extra-hardened 
by electronic induction for longer wear. 

Look for the name “Urica® No, 507." 
‘Your dealer has them or can get them 
for you. Size 10”, only $2.85. 


NEWT CELLAR DRAINER 
E DROP FORGE & TOOL CORP. 


Gal 17T TDEAL FOR 
AME 


A PAI NT TAINS. 
“9sanes| WASH 
== || RIGHT OFF 


when you’ve used 
Du Pont PRO-TEKe 


Like invisible gloves, Du Pont PRO-TEK hand cream guards your 
hhands against paint, greas n soil, Just smooth on PRO-TEK 
before work, wash ‘it off afterward—and 

away go sticky stains and grime along with 
the PRO-TEK! Leaves hands wonderfully 


incl. freight 


clean, Try PRO-TEK today. At drug, hard 


Pletured ware, paint and auto supply stores. 
Marine Hardware, Trailers, Fiberglas QD es, 
* tirouek Chemistre 


L UGER imoustares wmnearois + Minn 
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3-HP Motor SPEED REDUCER 
Reduces Speed at « 20-1 Rotio 


"mira. for Army rodor 
Brand New! 2evisment, wis rc 


Gov. Cost $86 


7 “163. 


Order From AD! We Pay Shipping! 
FREE CATALOG OF OTHER ELECTRICAL BUYS 
ROBERTS ELECTRIC CO., Dept. PS-342, 849 W. Grand, Chicago 22, UI. 


5 BIG POWER TOOLS IN ONE 
FACTORY TO YOU $79.95 Treasure and Mineral 
Only SUPERSHOP can offer LOCATORS 

you a complete precision-built GEIGER COUNTERS: 


workshop for $1 er tool. Superior pertormance, ice, mont 
Raieath tices tictins Sore ear aT: 


FISHER RESEARCH LABORATORY, Inc. 
Rae cat core ines PALO ALTO, CALIF. 
big jobs. 8” Sold direct 
from factory fo save you $65.05. 
FREE trial. Easy pay plan, 


Write for 
FREE C 


Don't let price foot you, this $1495 


ine facet ete aet? 


‘STOP SAGGING REARS! ~ pemumcrerrcrm 


SPRINGS 


Tu 
Tenens, 


BRINKMAN, 
ans cine 


MAKE YOUR OWN Modern 
COCKTAIL TABLE e 


‘oem e0 


with 
Low-cost 
LI PNEUMATIC SPRING 
BOOSTERS 
Car got that “middle age 
spread" look? Even new 


ears need help for over- 
loads of luggage, equip- 


NoRD- CRAFT INDUSTRIES 


am | The Modern PLASTIC 
Dy, , for lasting Home Repairs 


and so easy to install. 
our dealer or write for 
iis name, 


FREE! 
‘en Ait i 


p-packed literature 
vemedies for 109: 
Write Dept. 1312 


AIR LIFT COMPANY, 
LANSING, MICHIGAN 


DONALD DURHAM CO. 
Box 804-U Des Moines, lowa 
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sworn Y2HP_ POWER SAW 


comrants 10 saws 


WITH A 3%" BLADE —_ 
'S - CROSSCUTS: 
TNISHED 2x4 LIKE A 


Owe curs 
avin} KNIFE THROUGH BUTTER 


WAT Concine Selec 
PHILLIPINE MAHOGANY 
2 LUAN PLYWOOD 


ror Fine CABINET WORK, FURNITURE, 
ling DENS, OFFICES, HOTELS, etc, 


NEW 2— <a 3 
ACK & HEINTE 


2-SPEED ENERCIZER 


° 7 =) cD 
NEW EMPIRE ACRA-LITE NO. 1521 


ONE-THIRD LIGHTER thon aluminum, “ACRA-LITE Magnesiom lev- 
cls eosiest to vi ing cover plates speed up 
Batt) 


24" 60-48" $13.50. 
[At your deoler oF write. 


EMPIRE LEVEL MFG. CO. 
10930 W. Potter Road, Dept. PS. ‘Milwoukee 13, Wis. 
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Oldsmobile Hops Up That Fegine—Agsia 


[Continued from page 260) 


Distributor drive shafts snapped. They 
beefed them up, altered their alloy con- 
tent and gave them better bearing sup- 
port. Engine blocks distorted. They 
strengthened the block reinforcements. 

Plugs fouled at low speeds. This was 
a real poser. They thought the trouble 
was faulty valving, and even made glass 
cylinder heads to study it. But the solu- 
tion was almost simple-silly. It turned out 
that when the gaps in the rings got 
aligned, oil from the. pan squirted 
straight into the head. So they put a burr 
on the oil ring to catch in the drain hole 
of the groove. That kept the ring from 
rotating. 

The real problem, with increasing com- 
pression, was valves. It still is, for every- 
body in the business. Olds had to go to 
icon-chrome intake valves for '56 to 
withstand the heat, Exhaust valves are 
made of a nickel alloy. 

Moreover, valves can’t be run too dry. 
They wear. The stems deform, The stems 
must have an oil-vapor bath. Yet valves 
have to be sealed well, oil runs 
down the stems into the cylinders. 

Today, like everybody else in the auto- 
mobile-manufacturing business, Oldsmo- 
bile has higher compression, higher 
torque, higher horsepower and better 
performance, If you ask the company 
why it has done all this at the expense of 


cl 


headaches, you will be told 
on account of competition, 
mostly. 

The record is an affidavit. The Olds 
people were content with the original 
135 horsepower in the new V-8 through 
1951. Until then they had nobody on 
their tail. 

There are other reasons for ever-in- 
creasing power. One is weight. In 1949 
the engine in the Olds “88” toted 3,900 
pounds of car over the road, including 
the few accessories. In 1956 the engine 
is burdened with 4,500 pounds of multi- 
accessoried car. A lesser reason is the 
power losses in such things as air condi- 
tioners, power steering and automatic 
transmissions, amounting perhaps to less 
than 20 horsepower. 

How much more power this engine 
will yield in the future is a question that 
nobody will wager on, least of all the 
engineers, Based solely on compression- 
ratio arithmetic since 1949, it conceiv- 
ably could be made to give up more than 
400 horsepower at the 12.5:1 ratio built 
into Ket’s experimental engine. 
the block could take 
it, if better valves were designed, if the 
petroleum industry could supply the diet 
and if the nuts are kept on the automo- 
bile and out from behind the steering 
wheel.—Devon Francis. 


NEXT MONTH... How to Choose a Geiger Counter 


214 PorutaR science 


Timxinc of buying a Geiger 
counter for uranium hunting? Which 
of the dozens that are on the market, 
with all kinds of gadgets and price 
tags, will serve you best? In the Jan- 
uary issue of Porutar SciENCE 
MonTHLy, an article on how to choose 
a Geiger counter will offer expert ad- 
vice to guide you when you go shop- 
ping. From practical experience the 
author, Griff Borgeson, compares the 
features of current models and tells 
which are most desirable—and why. 


This one 


iim 


Z BEDROCK 
i oct MASTER s 


MECHANIC'S Siew : 
600-700 
watt 

‘2305 PLANT 


$27.85 | Cneer onrerranenne meres 


EXTENSION CORD 


1 


Send check or MO. Prices Le-b. Facery. 10 day Money back guarantee. SEND 10c for 


MASTER MECHANIC MFG. CO., Burlington, Wis. 
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SOUTH BEND 147 LATHES 
Make Tough Jobs 


ASY > 


When tolerances start slowing up 
ourput, then is the time you need 
South ‘Bend 1412” Lathes. Many 
plants have found they can save 
manhours and material by running 
the tough operations on these pre- 
cision lathes — this is the type of 
work they do best. Their versa- 
tility enables you to keep them 
busy on a wide variety of work 
with a minimum of set-up time. 
Many attachments are available 
for special classes of work. Find 
‘out now how these lathes can give 
you efficient machining — mail the 
coupon below today. 


BASE PRICE $1809 


| SPECIFICATIONS 


SWING: 14%” over bed ond saddle 
wings; 10%” over saddle with chip guard 
removed. 

BED LENGTHS: 5, 6, 7 ond 8 feet, 


DISTANCE BETWEEN CENTERS: 24% to 
60% inches. 


COLLET CAPACITY: 1 inch. 


30 to 875 


POWER LONGITUDINAL FEEDS: 48 RH. 
or LH., .0015” to .0841”. 

POWER CROSS FEEDS: 48, .0006” to 
0315". 

THREAD CUTTING: 48 RH. or LH. 
pitches, 4 40 224 per inch. 


Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 1941 


ilding Better Tools Since 1906 » SOUTH BEND LATHE « South Bend 22, Indiana | 
21G POPULAR SCIENCE 


WELLER TOOLS 


MAKE A MERRY CHRISTMAS 
FOR ANY HANDYMAN 


Ideal Gifts 
For Hundreds of 
Homecraft Jobs 

Tis POWER SANDER AND POLISHER 


puts satin-smooth finishes on new wood in just a few 
effortless minutes; sands down old paint fast 
and easily; feathers dry-wall seams perfectly; 
and polishes waxed surfaces to a hand- 
some, high gloss. With 14,400 power 
strokes a minute the Weller Sander 
isalmost impossible tostall. 25 square 
inch sanding area is twice that of 
comparable tools; straight-line 
ection sands with the grain, 
goes all the way into 
corners. Low design, ess 
than 3" high, go 
under low places. 


COMPLETE SOLDERING SET jn. 


cludes everything needed for joining metal 
parts, making electrical connections, sealing 


leaks ond seams. Weller Soldering Gun heats os 

in 5 seconds, has triggermatic control and 2 F 

spotlights; Wire Brush cleans parts to be \ _—— WELLER 
soldered; Soldering Aid makes tight wire ING 
twists; with famous Kester Solder... all in a SOLDER kit 


handy storage case. Ideal too, for model 
railroading and other hobbies. 


WONDERFUL GIFT with a wonderful future... an 
Evinrude for Christmas! Passport to a new world of 
family recreation and adventure! A gift to thrill every 
se of fun-filled 


member of the family with the pre 
holidays for years to come, And so easily yours! See 
your nearby Evinrude dealer . . . let him show you 
the fabulous *56 line of 9 Whispering Power Evinrudes 


—3 to 30 horsepower adel just right for powe 


every type of famil 1 runabout! 
and able cruiser. Now finee c 
electric start c c c 


plan, with a delivery 
for your Evinrude whenever you say the « 
old motor brings top trade-in right now! 1 


aler’s name unc “Outh M 
in your phone | For free full-color catalog « 
ic line, write EVINRUDE MOTORS, @i7 Be, 
. Milwaukee 16, Wisconsin. ee 


of th 


complete Evinr 


